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Table E.4-11. Compactor facilities dose distribution by isotope for alternative A.a I TE

Atmospheric releases (percent of total dose)

640-meter 100-meter
uninvolved worker uninvolved worker I TE

Radionuclides ME1b Population (2,100 feet) (328 feet)

Cobalt-60 7.08 6.13 11.21 8.56

Cesium-134 6.13 3.94 5.15 3.90

Cesium-137 19.81 28.86 25.85 19.39

Europium- 154 <I .od <] .od 1,51 S] .od

Tritium 18.44 18.31 11.37 12.11

Plutonium-238 31.18 29.68 33.96 41.53

PlutOnium-239 S1 .od s 1.od SI ,od 1.35

Ruthenium- 106 1.13 SI .od <I .od <1 .od

StrOntium-90 8.36 4.44 I .75 2.16

Uranium-234 3.99 4.37 5.57 6.87

Othe& 3.88 4,28 3.62 4.13

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 1.55E-06 6.15E-05 6,01E-05 1.69E-03

Maximum 1.55E-06 6.15E-05 6.0 IE-05 1.69E-03 [ TC

Minimum 1.55E-06 6.15E-05 6.OIE-05 1.69E-03

Source: Blankenhom (1994); Hess (1994f, g); Simpkins (1994a); and Chesney (1995). I TE
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is I TE

accounted for in the “Other” total,
e. Refer to Table E.4-34 for a listing of the radionuclides included in “Other,”
f. Dose refers to committed effective dose equivalent (see glossary). ITE

g. Total doses are for the 30-year period of interest,
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TE [ Table E.4-12. Soil SOfi facility dose distribution by isotope for alternative A.a

Atmospheric releases (percent of total dose)

640-meter I00-meter
TE I uninvolved worker uninvolved worker

Radionuclides MEIb Population (2,100 feet) (328 feet)

Cobalt-60 7.08 6.13 11.21 8.56

Cesium-134 6.13 3.94 5.15 3.90

Cesium-137 19.81 28.86 25.85 19.39

Europium- 154 <I .od S1 .od 1,51 S1 .od

Tritium 18.44 18,31 11.37 12.11

Plutonium-238 31.18 29.68 33.96 41.53

PlutOnium.239 <I .od SI .od S1 ,od 1.35

Ruthenium- 106 1.13 S1 .od <1 .od <I .od

StrOntium-90 8.36 4.44 1.75 2,16

Uranium-234 3,99 4.37 5.57 6.87

~the~ 3.88 4.28 3.62 4,!3

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 2.58E-06 1.02E-04 9.95E-05 2.80E-03

Maximum 1.28E-05 5.08E-04 4.96E-04 1.40E-02

TC I Minimum 6.96E-07 2.75E-05 2.69E-05 7.57E-04

TE [ Source: Blankenhom (1994~ Hess (1994g); Simpkins (1994a); andChesney(1995).
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS,

TE [ d. ~econmibution fromthis radionuclide totie8iven receptor islessthan orequal tol.Opercentmdis
accounted for in the “Other’’total.

TE
I

e. Refer to Table E.4-34for alisting oftieradionuclides included in,, Other.,,
f. Doserefers tocommined effective doseequivalent (seegloss~).
g. Total doses are forthe30-year period of interest,
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Table E.4.13. Transuranic waste characterization/certification facility dose distribution by isotope for I TE
alternative A.a

Atmospheric reJeases (percent of total dose)

640-meter 100-meter
uninvolved worker uninvolved worker

Radionuclides MEIb Population (2, 100 feet) (328 feet)

PJutonium-238 83.65 83.66 83.85 83.89

PlutOnium-239 15,38 J5.37 J5.17 J5. J3

Othed 0,97 0.97 0.98 0.98

TotaJ dosee,f Millirem Person-rem Millirem Millirem

Expected O.JJJ 4,19 4.68 161

Minimum 1.83 69.1 77 2.650

Minimum 0.0775 2,92 3.26 112

I ‘E

TC

I TC

Source: Blankenhom (J994); Hess (1994g); Simpkins (1994a); and Chesney (1995). I TE
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric reJeases, the dose to the population within 80 kilometers (50 miles) of SRS,
d. Refer to Table E,4-34 for a listing of the radionucJides included in “Other.”
e. Dose refers to committed effective dose equivalent (see 810ssary). I

TE

f, Total doses are for the 30-year period of interest.
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TE I

TE I

TC

TE I

TE I

TE
I

Table E.4-14. Containment building dose distribution by isotope for alternative A.
Atmospheric releases Aqueous releases

(Percent of total dose) (Percent of total dose)
640-meter 100-meter

uninvolved worker uninvolved worker
Radionuclides MEIa population (2,100 feet) (328 feet) MEIa population

Cobalt-60

Cesium-134

Cesium-137

Europium-
154

Tritium

PlutOnium-
238

PlutOnium-
239

Ruthenium-
106

StrOntium-90

Urmium-234

Otherd

7.08 6.13 11.21

6,13 3.94 5.15

19.81 28,86 25.85

S1 .Oc S1 .Oc 1,51

18.44 18,31 11.37

31.18 29.68 33.96

<1.Oc <1.Oc <1.Oc

1.13 <1 .Oc SI .Oc

8.36 4.44 1.75

3.99 4,37 5.57

3.88 4.28 3.62

8.56

3.90

19.39

<1 .Oc

12.11

41.53

I .35

<1 .Oc

2.16

6.87

4.13

SI .Oc

81.85

<1 .Oc

<1 .Oc

10.51

4.62

<1.Oc

<1 .Oc

<1 .Oc

S1 .Oc

3.02

5,97

21.81

<1 .Oc

SI .Oc

32.22

28.48

<1 .Oc

2.37

<1.OC

S1 ,Oc

9.17

Total dOsee,f Millirem Person-rem Millirem Millirem Millirem Person-rem

Expected 2.41 E-06 9.56E-05 9.33E-05 0.00263 (g) (g)

Maximum 8.26E-06 3.27E-04 3. 19E-04 0.00899 2.07E-05 1.82E-04

Minimum 1.22E-06 4.83E-05 4,72E-05 0.00133 (g) (g)

Source: B1ankenhom (1994); Hess(1994g, h);Simpkins(1994a); and Chesney (1995).
a. MEI = maximally exposed individual.
b. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS. For aqueous

releases, the dose is to the people using the Savannah River from SRS to the Atlantic Ocem.
c. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is

accounted for in the “Other” total.
d. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
e. Dose refers to committed effective dose equivalent (see glossary),
f, Total doses are for the 30-year perind of interest.
g. Routine operations are not expected to produce aqueous releases.
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Table E.4.15. Mixed waste offsite vendor dose distribution by isotope for alternative A.a I ‘l-E

Atmospheric releases (percent of total dose)

Radionuclides MEIb Population

Cesium-134 <1.od 1.62

Cesium-137 1.68 1.92

Tritium 75,92 32.52

Plutonium-238 13.54 44.04

PlutOnium-239 ~1.od 1.39

StrOntium-90 1.49 <1.od

Uranium-234 3.68 12.12

Uranium-236 <I,od 2.13

Othere 3,69 4,26

Total dosef,g Millirem Person-rem

Expected 1.52E-05 6,93E-06

Maximum 3.88E-05 1.77E-05

Minimum 6.66E-06 3.03E-06

Source: Blankenhom ( 1994); Hess (1994g); Simpkins ( 1994a); and Chesney (1995),
a.
b.
c,
d.

e.
f.

~

Routine operations are not expected to produce aqueous releases.
MEI = maximally exposed individual.
For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
The contribution from this radionuclide to the given receptor is less than or equal to 1,0 percent and
is accounted for in the “Other” total.
Refer to Table E.4-34 for a listing of tbe radionuclides included in “Other,”
Dose refers to committed effective dose equivalent (see glossary),
Total doses are for the 30-year period of interest.

TC

TC

TE

I TE

ITE

—
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TE I Table E.4-16. Consolidated Incineration Facility dose distribution by isotope for alternative B.a

Atmospheric releases (percent of total dose)

640-meter 100-meter
TE [ uninvolved worker uninvolved worker

Radionuclides MEIb Population (2, 100 feet) (328 feet)

Cobalt-60 2.26 1.72 3.32 3.33

Cesium-134 19.92 10.88 15.99 15.78

TC
Cesium-137 65.28 80.97 78.62 76.38

StrOntium-90 7.50 2.80 <1 .od <I .od

Tritium 2.30 <1.od <1.od SI .od

Otbere 2.74 3.63 2.06 4.48

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 0.318 18.8 6.28 18.1

TC [ Maximum 0.689 32.6 9.76 32.4

Minimum 0.255 15.1 5.07 14.6

TE ] Source: Blarrkenhom (1994); fiertel et al. (1994); Hess (1994g); Simpkins (1994a); and Chesney (1995).
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose is to the population within 80 kilometers (5o miles) of SRS.
d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is

accounted for in the “Other” total.

I

e. Refer to Table E,4-34 for a listing of tbe radionuclides included in “Other.”
TE f. Dose refers to committed effective dose equivalent (see glossary).

g. Total doses are for tbe 30-year period of interest.
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Table E.4-17. Onsite compactor facili~ dose distribution by isotope for alternative B,a
1:

Atmospheric releases (percent of total dose)

640-meter 100-meter
uninvolved worker uninvolved worker TE

Radionuclides MEIb Population (2, 100 feet) (328 feet)

Cobalt-60 7.08 6.13 11.21 8.56

Cesium-134

Cesium-137

Europium-154

Tritium

Plutonium-238

PlutOnium-239

Ruthenium- 106

S*ontium-90

Uranium-234

Otherc

6.13

19,81

<1.od

18.44

31.18

<1 .od

1.13

8.36

3.99

3.88

3.94

28.86

S1 .od

18.31

29.68

S1 .od

S1 ,od

4.44

4.37

4.28

5,15

25.85

1.51

11.37

33,96

SI .od

<I .od

1.75

5.57

3.62

3.90

19.39

SI ,od

12,11

41,53

1.35

<I .od

2.16

6.87

4.13

Total dosef,g Millirem Person-rem MiOirem Millirem

Expected 5.18E-08 2.05E-06 2,00E-06 5.64E-05 I

Maximum 5.18E-08 2,06E-06 2.00E-06 5.64E-05
I TC

Minimum 5. ISE-OS 2.05E-06 2.00E-06 5.64E-05 I

Source: Blankenhom (1994); Hess (1994f, g); Simpkins (1994a); andChesney(1995).
a. Routine operations are not expected to produce aqueous releases.
b. MEl=maximally exposed individual,
c. Foratmospheric releases, thedose tothepopulation within 80kilometers (50miles)of SRS.
d. ~econWibution fiomthis radionuclide tothegiven receptor islessthaorequalto l. Opercentandis

accounted for in the “Other” category.
e. Refer to Table E.4-34for alisting oftieradionuclides included in'' Otier,,,
f. Doserefers tocommined effective doseequivalent (seegloss~).
g. Total doses ai’eforthe 30-year period of interest.

I TE

[ TE

I
TE
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TE I Table E.4-18. Onsite vitrification facilities dose distribution by isotope for alternative B.a

Atmospheric releases (percent of total dose)

640-meter I00-meter
TE uninvolved worker uninvolved worker

Radionuclides MEIb Population (2,100 feet) (328 feet)

Cesium- I34 4.04 3.00 7.97 4,30

Cesium- I37 13.21 22.25 39,07 20.75

TC P[utOnium-238 67.42 61.29 42.37 61.47

PiutOnium-239 12.26 11.16 7.80 11.16

Othed 3.07 2.30 2.79 2.31

Total dosee,f Millirem Person-rem Millirem Millirem

TC Expected 0.561 24.4 4,52 23.8

Maximum 8.08 330 48.s 323

Minimum 0.315 12.5 1.60 12.2

TE [ Source: Blankenhom (1994); Hess (1994g); Simpkins (1994a); and Chesney (1995),
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.

TE
I

d. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
e. Dose refers to committed effective dose equivalent (see gtossary).
f. Total doses are for the 30-year period of interest.
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Table E.4-19. Soil sort facility dose distribution by isotope for alternative B.a

Atrrrosphericreleases(percentof total dose)

640-meter 100-meter
uninvolvedworker

Radlonuclide~
uninvolvedworker

MEIb Population (2,100feet) (328 feet)

Cobalt-60 7.08 6.13 11.21 8.56

Cesium.134 6.13 3.94 5.15 3.90

Cesium- I37 19,81 28.86 25.85 19.39

Europium- 154 S1 .od S1 .od 1.51 SI .od

Tritium 18.44 18.31 11.37 12.11

Plutonium-238 31.18 29.68 33.96 41,53

PlutOnium-239 SI .od SI .od <i .od 1.35

Ruthenium- 106 1.13 S1 .od SI .od S1 .od

StrOntium-90 8.36 4,44 1.75 2.16

Uranium-234 3.99 4.37 5.57 6.87

Othere 3.88 4.28 3.62 4.13

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 2.87E-06 1.14E-04 l, IIE-04 0.00312

Maximum 1,75E-05 6.93E-04 6.76E-04 0.0190

Minimum 8.17E-07 3.23E-05 3.16E-05 8.88E-04

Source: Blankenhom (1994); Hess (1994g); Simpkins (1994a); and Chesney (1995),
a. Routine operations are not expected to produce aqueous releases,
b. MEI = maximally exposed individual.
c, For abrrospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
d. tieconWibution fromthis radionuclide tothegiven receptor islessthan orequal tol,Opercentandis

accounted for in tbe “Other” total.
e. Refer to Table E,4-34for alisting of theradionuclides included in ''Other.''
f. Doserefers tocommined effective doseequivalent (seegloss~),
g. Total doses are forthe30-year period of interest.

I TE

ITE

[ TC

I TE

I TE

I
TE
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TE I Table E.4-20. Transuranic waste characterizatioticetiificationfacili@dosedistributionbyiaotopefor

alternative B.a

Atmospheric releases (percent of total dose)

640-meter 100-meter
TE uninvolved worker uninvolved worker

Radionuclides MEIb Population (2,100 feet) (328 feet)

Plutonium-238 83.65 83.66 83,85 83.89

TC PlutOnium-239 15.38 15.37 15.17
TE

15,13

Otherd 0.97 0.97 0.98 0.98

Total dosee,f Millirem Person-rem Millirem Millirem

Expected 0.111 4.19 4.68 161

Maximum 1.83 69.1 77.1 2,650
. . . .lVIL1lllllU1lI ~,0775 2.92 . . .,.L” ::2

TC I Source: Blankenhom (1994); Hess(1994g); Simpkins (1994a); mdChesney(l995).

a. Routine operations =enotex~cted toproduce aqueous releases.
b. MEl=maximally exposed individual.
c. Fora~ospheric releases, thedosetotbe population within 80kilometers (5Omiles)of SRS,

TE
I

d. Refer to Table E.4-34for alisting of theradionuclides included in `'Other.''
e. Doserefemto commined effective dose equivalent (see glossa~).
f. Total doses are forthe30-year perindofinterest.
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Table E.4-21. Containment building dose distribution byisotope foraltemative B. I TE

Atmospheric releases Aqueous releases
(percent of total dose) (percent of total dose)

100 meter
640-meter uninvolved ITE

uninvolved worker worker
, .-

Radionuclides ME1a Population (2,100 feet) (328 feet) MEla population

Cobalt-60 7.08 6.13 11.21 8.56 S1 .Oc 5.97

Cesium-134 6.13 3,94 5.15 3.90 81.85 21.81

Cesium-137 19.81 28.86 25.85 19.39 <1 .Oc <1 .Oc

Europium- 154 <l .Oc :1 ,Oc 1.51 S1 ,Oc <1 .Oc <1 .Oc

Tritium 18.44 18.31 11.37 12.11 10.51 32.22

Plutonium-238 31,18 29.68 33.96 41.53 4.62 28.48

PlutOnium-239 <1.Oc <1 .Oc SI .Oc 1.35 S1 ,Oc <1.Oc

Ruthenium- 106 1.13 <1 ,Oc :1 ,Oc <1 .Oc S1 .Oc 2.37

StrOntium-90 8.36 4.44 1.75 2.16 <1 .Oc 51 .Oc

Uranium-234 3.99 4.37 5.57 6.87 <1 .Oc S1.Oc

Otherd 3.88 4.28 3.62 4.13 3.02 9.17

Total dosee,f Millirem Person-rem Millirem Millirem Millirem Person-rem

Expected 1.59E-06 6.31E-05 6. 16E-05 1.78E-03 (g) (g)

Maximum 5.55E-06 2.20E-04 2.14E-04 6.04E-03 1.41E-05 1.24E-04

Minimum 7.99E-07 3.16E-05 3.09E-05 8.69E-04 (g) (g)

Source: Blankenhom (1994); Hess (1994g, h); Simpkins (1994a); and Chesney(l995).
a.
b.

MEI = maximally exposed individual.
For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS. For aqueous
releases, the dose is to the people using the Savannah River from SRS to the Atlantic.

c.

d.
e.
f.

&

TC

TE

The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is I TE
accounted for in the “Other” total,
Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
Dose refers to committed effective dose equivalent (see glossary). I

TE

Total doses are for the 30-year period of interest.
Routine operations are not expected to produce aqueous releases.
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TC I Table E.4-22. Offsite supercompaction, sorting, repackaging dose distribution by isotope for
TE alternative B.a

Atmospheric releases (percent of total dose)

Radionuclides MEIb Population

Cesium- 134 <] .od 1.62

Cesirrm-137 1.68 1.92

Tritium 75.92 32.52

Plutonium-238 13.54 44.04

PlutOnium-239 S1 .od 1.39

StrOntium-90 1.49 <1 .od

Uranium-234 3.68 12.12

U-rmrium-236 s] .Oa 2.i3

Othe@ 3.69 4.26

Total dosef,g Millirem Person-rem

I Expected 4.85E-04 2.2 IE-04

TC I Maximum 6.86E-04 3.13E-04

I Minimum 3.83E-04 1.74E-04

TE I Source: Blankenhom (1994); Hess(1994g); Simpkins (1994a); and Chesney(l995),
a. Routine operations arenotexpected toproduce aqueous releases.
b. MEI=maximally exposed individual.
c. Foratmospheric releases, thedose tothepopulation within 80kilometers (5Omiles)of SRS,

TE I d. Thecontribution from this radionuclide tothegiven receptor islesstban orequalto l. Opercentarrd

is accounted fnr in the “Other” total,

TE
I

e. Refer to Table E,4-34for alisting of theradionuclides included in1'Other.1'
f. Doserefers tocommitied effective doseequivalent (seeglossa~).
g. Total doses are forthe30-year period of interest.
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Table E.4.23. C)ffsite smelting, incineration, and metal melt dose distribution by isotope for ITC
alternative B,a TE

Atmospheric releases (percent of total dose)

Radionuclides MEIb Population

Cesium-134 31.68 31.37

Cesium-137 44,16 36.07

StrOntium-90 11.09 3.18

Uranium-234 9,24 21.21

Urarrium-236 <1.od 3.71

Othere 3.83 4.46

Total dosef,g Millirem Person-rem

Expected 0.0514 0.346

Maximum 0.0927 0.624

Minimum 0.0377 0.254

TC

Source: Blankenhom ( 19941 Hess (1994g); Simpkins (1994a); and Chesney (1995). I TE
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
d, The contribution from this radionuclide to the given receptor is less than or equal to 1,0 percent and I TE

is accounted for in the “Other” total.
e, Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
f. Dose refers to committed effective dose equivalent (see glossary).

TE

g. Total doses are for the 30-year period of interest,
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TE I Table E.4-24. Consolidated Incineration Facility dose distribution by isotope for alternative C,a

Atmospheric releases (percent of total dose)

640-meter 100-meter
TE [ uninvolved worker uninvolved worker

Radionuclides MElb Population (2, 100 feet) (328 feet)

Cobalt-60 2.26 1.72 3,32 3.35

Cesium- I34 19.93 10.88 15.97 15.77

Cesium- I37
TC

65.45 81.11 78.67 76.46

StrOntium-90 7.50 2.80 S1 .od SI .od

I OtheF 4.86 3.49 2.04 4,42

Total dosef,g Millirem Person-rem Millirem Millirem

I Expected 0.091 5.42 1,81 5.23

TC / Maximum 0.215 12.60 4,12 12.00

I Minimum 0.0667 3.95 1.32 3.81

TE I Source: Blankenhom (1994); Henel et al. (1994); Hess (1994g); Simpkins (1994a); and Chesney (1995).
a. Routine operations k-c net cxpcctcd ta prockicc aqueous rclcascs.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose is to the population within 80 kilometers (50 miles) of SRS.

TE I d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is
accounted for in the “Other” total,

I

e. Refer to Table E.4-34 for a listing of the radionuclides included in “Other,”
TE

f. Dose refers to committed effective dose equivalent (see glossary).
g. Total doses are for the 30-year period of interest,
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Table E.4-25. Compactor facilities dose distribution by isotope for alternative C.a

Atmospheric releases (percent of total dose)

640-meter 100-meter
uninvolved worker uninvolved worker

Radionuclides MEIb Population (2, 100 feet) (328 feet)

Cobalt-60 7.08 6.13 11.21 8.56

\ TE

ITE

Cesium-134 6.13 3.94 5.15 3.90

Cesium-137 19.81 28.86 25.85 19.39

Europium- 154 <1.od <I ,od 1.51 <I ,od

Tritium 18.44 18.31 I I .37 12,11

Plutonium-238 31.18 29.68 33.96 41.53

PlutOnium-239 S1.od S1 .Od S1 .od 1.35

Ruthenium- 106 1.13 <1 .od <1 .od <I .od

StrOntium-90 8.36 4,44 I .75 2.16

Uranium-234 3.99 4.37 5.57 6.87

Otherc 3.88 4.28 3.62 4.13

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 2.40E-07 9.49E-06 9.27E-06 2.61E-04 I TC

Maximum 2.48E-07 9.82E-06 9.59E-06 2.70E-04

Minimum 1.99E-07 7.86E-06 7.67E-06 2.16E-04

Source: Blankenhom (1994); Hess(1994f, g);Simpkins(1994a); and Chesney ( 1995).
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is

accounted for in the “Other” total.
e. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
f. Dose refers to committed effective dose equivalent (see glossary).

I TE

I TE

I
TE

g. Total doses are for the 30-year period of interest.
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TE I Table E.4-26. Onsite vitrification facilities dose distribution by isotope for alternative C.a

Atmospheric releases (percent of total dose)

640-meter 100-meter
TE uninvolved worker uninvolved worker

Radionuclides MEIb Population (2,100 feet) (328 feet)

Cobalt-60 S1 .od S1 .od 3.11 2.94

StrOntium-90 6.41 2.51 <1 .od SI .od

Cesium-134 17.13 9.82 15.37 14.21

Cesium-137 56.08 22.99 75.48 68,69

TC Plutonium-238 13.96 9.81 3.99 9.93

PlutOnium-239 2.54 <I .od SI .od SI .od

Othe@ 3,88 4.86 2.05 4.24

Total dosef>g Millirem Person-rem Millirem Millirem

Expected 5.20 293 92 283

Maximum 118 6,790 2,190 6,580

Minimum 2.56 141 42.70 136

TE I Source: Blankenhom (1994); Hess (1994g); Simpkins (1994a); and Chesney (1995).
a, Routine operations are not expected to produce aqueous reie~es.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is

accounted for in the “Other” total,
TE e. Refer to Table E.4-34 for a listing of the radionuclides included in “Other,”

f. Dose refers to committed effective dose equivalent (see glossa~).
g, Total doses are for the 30-year period of interest.
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Table E.4-27. Soil sort facility dose distribution by isotope for alternative C.a I ‘fE

Atmospheric releases (percent of total dose)

640-meter 100-meter
uninvolved worker uninvolved worker ITE

Radionuclides MEIb Population (2,100 feet) (328 feet) ‘

Cobalt-60 8.37 8.14 19.89 15.29

Cesium. 134

Cesium-137

Europium- 154

Tritium

Plutonium-238

PlutOnium-239

Ruthenium- 106

StrOntium.90

Uranium-234

Othere

7.38

24.12

S1 .od

11.81

29.92

S1 .od

1.32

9.92

3.34

3.82

5.15

38.23

S1 ,od

10.41

25.60

<I .od

SI ,od

4.74

3.49

4.24

9.57

46,91

2.78

3.89

12,37

<I .od

SI .od

<I .od

SI .od

4.58

7.19

34.70

2.15

7,38

24.98

<I .od

S1 .od

SI .od

4,15

4.16

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 2.03E-06 9,38E-05 2.48E.05 9.40E-05

Maximum 1.18E-05 5.47E-04 1.45E-04 5.47E-04

Minimum 5.52E-07 2.56E-05 6.76E-06 2.56E-05

Source: Blankenhom (1994); Hess (1994g); Simpkins (1994a); and Chesney (1995).
a. Routine operations are not expected to produce aqueous releases.
b. ME] = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.

TC

TE

d. The contribution from this radionuclide to the given receptor is less than Orequal to 1.0 percent and is I TE
accounted for in the “Other” total.

e. Refer to Table E.4-34 for a listin8 of the radionuclides included in “Other.”
f. Dose refers to committed effective dose equivalent (see glossary). TE

g. Total doses are for the 30-year period of interest.
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TE I Table E.4-28. Transuranic waste characterizationlcertitication facility dose distribution by isotope for
alternative C.a

Abrrosphericreleases (percentof total dose)

640-meter
TE

100-meter
uninvolved worker uninvolved worker

Radionuclides ME1b Population (2, 100 feet) (328 feet)

Plutonium-238 83.65 83.66 83.85 83.89

TC Plutonium-239 15.38 15.37 15.17 15.13

Otherd 0.97 0.97 0.98 0.98

Total dosee,f Millirem Person-rem Millirem Millirem

TC
I

Expected 0.111 4.19 4.68 161

Maximum 1.83 69.1 77 2,650

Minimum 0.0775 2.92 3.26 112

TC I Source: Blankenhom (1995); Hess (1994g); Simpkins (1994a); and Chesney (1995).
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.

TE , a Refer to Table E.4-34 for a iisting U[ the radionuciides included in “Other.”
e Dose refers to committed effective dose equivalent (see glossary).
f. Total doses are for the 30-year period of interest.
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Table E.4-29. Containment building dose distribution by isotope for alternative C.a [ TE

Atmospheric releases (percent of total dose)

640-meter I00-meter
uninvolved worker uninvolved worker TE

Radionuclides MEIb Population (2, I00 feet) (328 feet)

Cobalt-60

Cesium-134

Cesium-137

Europium- 154

Tritiumc

Plutonium-238

PlutOnium-239

Ruthenium- 106

StrOntium-90

Uranium-234

Otherf

<1.od

SI .od

S1 ,od

<1.od

99

S] .od

<1.od

S1 ,od

<I ,od

SI .od

S] .od

S] .od

SI .od

S1 .od

<I .od

99

SI ,od

<I .od

<I .od

s 1.od

S1 .od

SI .od

SI .od

S1 .od

SI .od

<1 .od

99

<1 .od

SI .od

<I .od

S1 .od

< 1.od

SI .od

S1 .od

SI ,od

S1 .od

SI .od

99

<I ,od

S1 .od

<I .od

S1 .od

S1 .od

SI ,od

Total doseg,h Millirem Person-rem Millirem Millirem

Expected 2. 17E-02 8.52E-01 5.16E-01 1.55E+01

Maximum 2. 17E-02 8.52E-01 5.16E-01 1.55E+OI

Minimum 2. 17E-02 8.52E-01 5.16E-01 1.55E+01

Source: Bkmkenhom ( 1994); Hess ( 1994g); Simpkins (1994a); and Chesney ( 1995).

:
c.
d.

e.
f.

g.

Routine operations are not expected to produce aqueous releases.
MEI = maximally exposed individual.
For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS,
The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is
accounted for in the “Other” total.
Tritium releases due to processing of tritium contaminated mercu~ pumps.
Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
Dose refers to committed effective dose equivalent (see glossary).

I TE

h. Total doses are for the 30-yew period of interest.
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Table E.4-30. Mixed waste offsite vendor dose distribution by isotope for alternative C.a

Atmospheric releases (percent of total dose)

TE

TC I

Radionuclides MEIb Population

Cesium-134 <] ,od 1.62

Cesium-137 1.68 1.92

Tritium 75,92 32,52

Plutonium-238 13,54 44.04

PlrrtOnium-239 <1.od 1.39

StrOntium-90 I .49 <1 .od

Uranium-234 3.68 12.12

Uranium-236 <1 .od 2.13

Othe& 3.69 4.26

Total dosef,g Millirem Person-rem

Expected 1.52E-05 6.93E-06

Maximum 3.88E-i35 1,77E-05

Minimum 6.66E-06 3.03E-06

Source: Blankenhom (1994); Hess (1994g); Simpkins (1994a); and Chesney ( 1995)
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c, For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.

TE I d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and
is accounted for in the “Other” total.

TE
I

e. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
f. Dose refers to committed effective dose equivalent (see glossary).
g. Total doses are for the 30-year period of interest.
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Table E.4-31. Offsite smelter dose distribution by isotope for alternative C.a I TE

Atmospheric releases (percent of total dose)

Radionuclides MEIb Population

Cesium-134 31.68 31,37

Cesium-137 44.16 36,07

StrOntium-90 11.09 3,18

Uranium-234 9.24 21.21

Uranium-236 <1 .od 3.71

Othere 3.83 4.46

Total dosef,g Millirem Person-rem

Expected 0.0108 0.0728

Maximum 0.0284 0.191 TC

Minimum 0.00607 0.0409

Source: Blankenhom ( 1994); Hess(1994g); Simpkins ( 1994a); and Chesney ( 1995).
a. Routine operations are not expected to produce aqueous releases,
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS.
d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and

is accounted for in the “Other” total.

TE

TE

e. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
f. Dose refers to committed effective dose equivalent (see glossary),

TE

g. Total doses are for the 30-vear ueriod of interest.
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TE I Table E.4-32. F~-Area Effluent Treatment Facility dose distribution by isotope for all altematives.a

Aaueous releases (percent of total dose)

TC

Radionuclides MEIb Population

Cesium-137 70.52 18.79

Tritium 28.95 79,91

Otherd .053 1.30

Millirem Person-rem

Total dosee,f,g 0.0208 0.203

TE I Source: Blankenhom ( 1994); Hess ( 1994g, i); Poirier and Wiggins ( 1994), Simpkins ( 1994a); and
Chesney (1995).

a. Routine operations are not expected to produce atmospheric releases.
b. lvffi = mmima!ly exposed iiid,.,’idua!.
c. For aqueous releases, the dose is to the people using the Savannah River from SRS to Atlantic

Ocean.

TE
I

d. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
e. Dose refers to committed effective dose equivalent (see glossary).
f, Total doses are for the 30-year period of interest.
g. Includes releases from processing of Defense Waste Processing Facility recycle. Remains

essentially constant for all alternatives.
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Table E.4.33. M-Area Vendor Treatment Facility dose distribution by isotope for all altematives,a I TE

Amosvheric releases (Dercent of total dose)

640-meter 100-meter
Radionuclides MEIb Population uninvolved worker uninvolved worker I TE

(2, 100 feet) (328 feet)

Uranium-234 32.67 3 I .49 32,10 32.31

Uranium-238 64.93 65.98 65.48 65.31

Othe~ 2.40 2,53 2.43 2,38

Total dosee,f Millirem Person-rem Millirem Millirem

All alternatives 0.00371 0.0085 I 0.00856 0.304 / Tc

Source: Blankenhom (1994); Hamhy (1994); Hess (1994g, j); Simpkins (1994a); and Chesney (1995), I TE
a. Routine operations are not expected to produce aqueous releases,
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose to the population within gOkilometers (50 miles) of SRS.
d. Refer to Table E.4-34 for a listing of the radionuclides included in “Other.”
e. Dose refers to committed effective dose equivalent (see glossary). I

TE
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TE I Table E.4-34. Radionuclides listed under “Other” in Tables E.4-9 through E.4-33.a

Silver-1 10

Silver- 11Om

Aluminum-26

Americium-241

Americium-243

Barium- 137m

Barium- 140

Carbon-14

Cadmium- 113

Cerium-14 1

Cerium-144

Cobalt-58

Cobalt-60

Cesium-134

Cesium-135

Cesium-137

CalifOmium-249

CalifOrnium-251

CalifOmium-252

CalifOrnium-242

CalifOmium-243

CalifOmium-244

CalifOmium-245

Curium-246

Curium-248

Chromium-5 1

Europium- 154

Europium- 155

Europium- 156

Iron-55

Iron-59

Tritium

Hafnium-181

Iodine- 129

Iridium- 113m

lndium-114

Krypton-85

Lanthanum- 140

Manganese-54

Nickel-59

Nickel-63

Niobium-94

Niobium-95

Niobium-95m

Neptmrium-237

Palladium- 107

—

Promethium- 147

Promethium-148

Promethium- 148m

Praseodymium- 143

Praseodymium- 144

Phrtonium-238

PlutOnium-239

PlutOnium-240

PlutOnium-241

Plut0nium-242

Rhodium- 106

Ruthenium- 103

Ruthenium- 103m

Ruthenium- 106

Antimony- 125

Scandium-46

Selenium-79

Samarium- 151

Tin- 113

Tin- 119m

Tin-121m

Tin- 123

Tin- 126

Source: Blankenhom (1994), Hunt(1994), and Chesney (1995).

Strontium-89

Strontium-90

Tantalum- 182

Terbium- 160

Technetium-99

Telhrrium-125m

Tellurium- 127

Tellurium- 127m

Tellurium- 129

Tellurium- 129m

Uranium-233

Urmrium-234

Uranium-235

Uranium-236

Uranium-238

Yttrium-90

Yttrium 91

Zinc-65

ZircOnium-93

ZircOnium-95

Other Alpha

Other B/Gb

a. Each of the listed radionuclides contribute less than or equal to 1,0 percent of the tntal dose unless
identified as a major contributor to total dose.

b. B/G= Unidentifiable beta/gamma emitting radionuclides.
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SECTION 5

ENVIRONMENTAL WSTICE

LOCAL AREA DOSES

Figure 4-6 is a map of the area around SRS out to a distance of 80 kilometers (50 miles). This map

identifies annular sectors around SRS by a letter-number combination. Table E,5- 1 uses these annular

sector identifiers to show:

. The fraction of total population dose in each annular sector

● The fraction of total population dose that the average person in each annular sector will receive

(the per capita dose in each sector).

The total population dose for any of the alternatives and forecasts can be multiplied by the appropriate I ‘fE

fraction associated with any annular sector to obtain the total population dose to the annular sector, or the

per capita dose in that sector for any of the forecasts. I TE

Tables E.5-2 through E.5- 1I show the estimated per capita 30-year dose for identified types of

communities within the 80 kilometer region for each of the alternatives and forecasts. I ‘rE
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Table E.5-1. Annular sector factors for local dose evaluations.a

Fractionof total populationdose that is dose to averageperson
Fractionof total populationdose in annular sector in annular sector

I Atrrr”lar”urnber
TE and distance from I

(5-l ~mi)b (10-~0 mi) (20-~0 mi) (30-~0mi)
2 3 4 5

I
center of SRS (40-;0 mi) (5-IOmi) (10-20 mi) (20-30mi) (30-40mi) (40-50 mi)

Secto+

A (N)

B (NNE)

C (NE)

D (ENE)

E (E)

F (ESE)

H (SSE)

1(s)

J (Ssw)

K (SW)

L (WSW)

M (W)

N (WN W)

o (NW)

P (NNW)

3.09E-04

5.86E-05

1.02E-05

2.76E-04

1.28E-03

2.55E-04

i .29E-04

1.61E-04

2.25E-06

1.29E-05

1.87E-04

5.18E-04

3.43E-04

2.89E-03

2.23E-03

3.97E-03

2.79E-02 2.70E-02

5.75E-03 4,71E-03

1.35E-02 7.03E-03

1.29E-02 9.56E-03

2.21 E-02 8.91E-03

4.37E-03 2.79E-03

1.IIE-03 6.78E-03

6.63E-04 6.92E-04

5.48E-04 7.24E-04

2.42E-03 2.90E-03

4,17E-03 5.22E-03

3.87E-03 1.32E-02

8.52E-03 1.llE-02

9. 16E-03 1.57E-01

2.08E-02 1.57E-01

8.47E-02 6.28E-02

8.63E-03

6.5-E-03

8.33E-03

7.43E-03

9.67E-03

2.56E-03

4.54E-03

8.1OE-O4

2.69E-03

4.1 IE-03

4,06E-03

2.84E-03

7.51E-03

4.99E-02

3.04E-02

9.74E-03

1,49E-02

1.51E-02

1.17E-02

4.15E-02

3.48E-03

2.24E-03

4.25E-03

1.12E-03

9.34E-04

2.12E-03

3.02E-03

5.31E-03

4.62E-03

8.33E-03

2.48E-03

6.34E-03

1.19E-05

9.77E-06

1.02E-05

1.02E-05

8.27E-06

7.07E-06

4.96E-06

4.04E-06

2.25E-06

6.46E-06

1.IOE-06

8.64E-06

6.24E-06

6.43E-06

8.22E-06

1.09E-05

5.25E-06

4.35E-06

4.57E-06

4.12E-06

3.27E-06

2.81E-06

2.02E-06

1,70E-06

9.83E-07

2.70E-06

4,4 IE-06

3.50E-06

2.57E-06

2.74E-06

3.52E-06

4.70E-06

2.69E-06

2.28E-06

2.40E-06

2.13E-06

1.68E-06

1.45E-06

1.04E-06

9.00E-07

5.44E-07

1.45E-06

2.33E-06

I .86E-06

1.40E-06

1.47E-06

1.79E-06

2.31E-06

1.70E-06

1.46E-06

1.58E-06

1.39E-06

I. IOE-06

9.44E-07

6.79E-07

5.97E-07

3.71 E-07

9.82E-07

1.56E-06

1,24E-06

9.40E-07

9.92E-07

1,14E-06

1.46E-06

a. Source: Simpkins (1994b).
b. No population resides witbin 8 kilometers (5 miles) Ofthe center OfSRS-
C. Sec~or”letter is letter shown on Figure 4-6. Letters in parentheses after the sector letter indicate the compass direction of the sector.

1.22E-06

1.05E-06

1,15E-06

1.02E-06

8.02E-07

6.90E-07

4.95E-07

4.40E-07

2.80E-07

7.22E-07

1.14E-06

9.13E-07

6.82E-07

7.22E-07

8.21E-07

1.04E-06
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Table E.5-2. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for the no-action alternative.

Low incomes
Persons of color Persons of color Persons of color more than Low incomes
more than 500/. 35% to 50% of less than 35% 25% of less than 25%

Distance All of population population of population population of population

O-16km 9.37E-08 8.49E-08 9,97E-08 8.67E-08 9.02E-08 9.55E-08
(0-10 miles)

O-32km 4,50E.08 3.54E-08 6.20E-08 4.1 OE-O8 4.27E-08 4.57E-08
(0-20 miles)

O-48km 2.42E-08 1.89E-08 2,95E-08 2.49E-08 2,57E-08 2,37E-08
(0-30 miles)

O-64km 1.97E-08 1.73E-08 2.28E-08 1.94E-08 2,11E-08 1.93E-08
(0-40 miles)

0-80 km 1.84E-08 1.59E-08 2,03E-08 1.88E-08 1.93E-08 1.82E-08
(0-50 miles)

Total population dose = 0.0086 person-rem.

Table E.5-3. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for alternative A – expected waste forecast.

Persons of Low incomes
color more Persons of color Persons of color more than Low incomes

than 507. of 35% to 50% of less than 35% 25% of less than 25%
Distance All population population of population population of population

O-16km 1,85E-04 1.68E-04 1.97E-04 1.7IE-04 1.78E-04 1,89E-04
(0-10 miles)

O-32km 8.89E-05 7.00E-05 1.22E-04 8.1 IE-05 8.45E-05
(0-20 miles)

9.04E-05

O-48km 4.78E-05 3.74E-05 5.84E-05 4.92E-05 5.09E-05 4.69E-05
(0-30 miles)

O-64km 3.89E-05 3.43E-05 4.51E-05 3.83E-05 4. 17E-05 3.82E-05
(0-40 miles)

0-80 km 3.64E-05 3. 15E-05 4.01 E-05 3.71E-05 3.81E-05 3.60E-05
(0-50 miles)

Total population dose = 17 person-rem,
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Table E.5-4. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for alternative A – minimum waste forecast.

Low incomes
Persons of color Persons of color Persons of color more than Low incomes

more than 50~o 35% to 50% of less than 35% 25% of lessthan 25%
Distance All of population population of population population of population

O-16km 8.93E-05 8.10E-05 9.51E-05 8.26E-05 8.60E-05 9. 10E-05
(O-10 miles)

O-32 km 4.29E-05 3.37E-05 5.91E-05 3.9 IE-05 4.07E-05 4.36E-05
(0-20 miles)

O-48 km 2.30E-05 1.81E-05 2.82E-05 2.37E-05 2.45E-05 2.26E-05
(0-30 miles)

O-64 km 1.88E-05 1.65E-05 2. 17E-05 1.85E-05 2.OIE-05 1.84E-05
(0-40 miles)

0.X13km 1.76E.05 1.52E-05 1.94E-05 1.79E-05 1.84E.05 1.73E-05
(0-50 miles)

Total population dose = 8.2 person-rem.

Table E.S-S. Estimated percapita 30-year dose foridentified communities in80-kilometer (5O-mile)
region for alternative A – maximum waste forecast.

Low incomes
Persons of color Persons of color Persons of color more than Low incomes
more than 50”/. 35% to 50% of less than 35% 25% of less than 25%

Distance All of population population of population population

O-16km

of population

1.12E-03 1.02E-03 1.19E-03 1.04E-03 1,08E-03 1.14E-03
(O-IO miles)

O-32 km 5.39E-04 4.24E-04 7.42E-04 4.91E-04 5.12E-04 5.48E-04
(0-20 miles)

O-48 km 2.89E-04 2,27E-04 3.54E-04 2.98E-04 3.08E-04 2.84E-04
(0-30 miles)

O-64 km 2.36E-04 2.08E-04 2.73E-04 2.32E-04 2.53E-04 2.32E-04
(0-40 miles)

0-80 km 2.21 E-04 I,91E-04 2.43E-04 2.25E-04 2.31E-04 2.18E-04
(0-50 miles)

E-80
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Table E.5-6. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for alternative C – expected waste forecast.

Low incomes
Persons of color Persons of color Persons of color more than Low incomes
more than 500/o 35% to 50% of less than 35% 25% of lessthan 25%

Distance All of population population of population population of population

0.16km 3.29E-03 2.98E-03 3.50E-03 3.04E-03 3.17E-03 3.35E-03
(O-IOmiles)

O-32km 1.58E-03 1.24E-03 2.18E-03 1.44E-03 1.50E-03 1.61E-03
(0-20 miles)

O-48km 8.49E-04 6.65E-04 I,04E-03 8.73E-04 9.04E-04 8.33E-04
(0-30 miles)

O-64km 6,92E-04 6.09E-04 8.OIE-04 6.81E-04 7,41E-04 6.79E-04
(0-40 miles)

0-80 km 6.47E-04 5.59E-04 7.13E-04 6.59E-04 6.76E-04 6.39E-04
(0-50 miles)

Total population dose = 302 person-rem.

Table E.5-7. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)

region for alternative C —minimum waste forecast,

Low incomes
Persons of color Persons of color Persons of color more than Low incomes
more than 50% 35% to 50% of less than 35% 25% of less than 25Y.

Distance All of population population of population population of population

O-16km 1.61E-03 1.46E-03 1.72E-03 1.49E-03 1.55E-03 1.64E-03
(0-10 miles)

O-32km 7.74E-04 6.09E-04 1.07E-03 7.06E-04 7.35E-04
(0-20 miles)

7.87E-04

O-48km 4. 16E-04 3.26E-04 5.08E-04 4.28E-04 4.43E-04 4.08E.04
(0-30 miles)

O-64km 3.39E-04 2.99E-04 3.92E-04 3.34E-04 3.63E-04 3.33E-04
(0-40 miles)

0-80 km 3. 17E-04 2.74E-04 3,50E-04 3.23E-04 3.31E-04 3.13E-04
(0-50 miles)

Total population dose = 148 person-rem.
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Table E.5-8. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for alternative C – maximum waste forecast,

Low incomes
PersOns OfcolOr Persons of color Persons of color more than Low incomes
more than 50% 35% to 50% of lessthan 35% 25% of lessthan 25%

Distance All of population population of population population of population

O-lbkm 7.49E-02 6.79E-02 7.98E-02 6.93E-02 7.22E-02 7.64E-02

(0-10 miles)

O-32km 3.60E-02 2.83E-02 4,96E-02 3.28E-02 3.42E-02 3.66E-02
(0-20 miles)

O-48 km 1.93E-02 1.52E-02 2.36E-02 1.99E-02 2.06E-02
(0-30 miles)

O-64 km 1.58E-02 1.39E-02 1.82E-02 1.55E-02 1.69E-02
(0-40 miles)

0-80 km 1.47E-02 1.27E-02 1.62E-02 1.50E-02 1.54E-02
(0-50 miles)

,90E-02

.55E-02

,46E-02

Total population dose = 6,880 person-rem.

Table E.5-9. Estimated percapita 30-year dose foridentified communities in80-kilometer (5O-mile)
region for alternative B – expected waste forecast.

Low incomes
Persons of color PersOns OfcOlOr PersOns Of cOlOr more than Low incomes
more than 50% 35% to 50% of less than 35% 25% of less than 25%

Distance All of population population of population population of population

O-16km 5.01E-04 4.54E-04 5.33E-04 4.64E-04 4.83E-04 5.IIE-04
(O-IOmiles)

O-32km 2.41E-04 1,89E-04 3.31E-04 2.19E-04 2.29E-04 2.45E-04
(0-20 miles)

O-48 km 1.29E-04 1.01E-04 1.58E-04 1.33E-04 1.38E-04
(0-30 miles)

1.27E-04

O-64km 1.05E-04 9.28E-05 1.22E-04 1.04E-04 1.13E-04 1.03E-04
(0-40 miles)

0-80 km 9.85E-05 8S2E-05 1.09E-04 1.00E-04 1.03E-04 9.73E-05
(0-50 miles)

Total population dose =46 person-rem.
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Table E.5.1O. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for alternative B – minimum waste forecast.

Low incomes
Persons of color Persons of color Persons of color more than Low incomes
more than 50°A 35% to 50% of less than 35% 25% of less than 25%

Distance All of population population of population population of population

O-16km 3.27E-04 2.96E-04 3.48E-04 3.02E-04 3.15E-04 3.33E-04
(O-10 miles)
O-32 km 1.57E-04 1.23E-04 2. 16E-04 1.43E-04 1.49E-04 1.60E-04
(0-20 miles)
O-48 km 8.43E-05 6.61E-05 1.03E-04 8.68E-05 8.98E-05 8.28E-05
(0-30 miles)
O-64km 6.87E-05 6.05E-05 7.95E-05 6.77E-05 7.36E-05 6.74E-05
(0-40 miles)
0-80 km 6.43E-05 5.56E-05 7.09E-05 6.55E-05 6.72E-05 6.35E-05
(0-50 miles)

Total population dose =30 person-rem.

Table E.S-Ii. Estimated per capita 30-year dose for identified communities in 80-kilometer (50-mile)
region for alternative B – maximum waste forecast.

Low incomes
Persons of color Persons of color Persons of color more than Low incomes
more than 500/. 35% to 50% of less than 35% 25% of less than 25%

Distance All of population population of population population of population

0-16 km 4.43E-03 4.02E-03 4.72E-03 4. 10E-03 4.27E-03 4.52E-03
(0-10 miles)

O-32km 2.13E-03 1.67E-03 2.93E-03 1.94E-03 2.02E-03
(0-20 miles)

2. 16E-03

O-48 km 1.14E-03 8.97E-04 1.40E-03 1,18E.03 1.22E-03 1.12E-03
(0-30 miles)

O-64 km 9.32E-04 8.21E-04 1.08E-03 9. 18E-04 9,99E-04 9. 15E-04
(0-40 miles)

0.80 km 8.72E-04 7.54E-04 9.61E-04 8.89E-04 9.12E-04 8.61E-04
(0-50 miles)

Total population dose = 407 person-rem.
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F.1 Introduction

The potential for facility accidents and the magnitude of their effects are important factors in evaluating

the waste management alternatives addressed in this environmental impact statement (EIS). This

appendix presents accident information related to the facilities that are or could be involved with the

waste management alternatives. By using postulated accident scenarios associated with the existing and

proposed waste processing, storage, and disposal facilities, this appendix describes the potential

consequences and risks of waste management activities to workers, the public, and the environment.

Postulated accident scenarios were developed for each waste type under the alternatives evaluated in this

EIS. This appendix considers the five waste types generated and managed at SRS: high-level

radioactive waste, low-level radioactive waste, hazardous waste, mixed waste, and transuranic waste.

F.2 General Accident Information

An accident, as discussed in this appendix, is an inadvertent release of radioactive or hazardous material

from its confinement to the environment resulting in serious physical injury or substantial property

damage. Initiating events are typically defined in three broad categories:

.

.

.

Exlerrral irriiiators originate outside the facility and potentially affect the ability of the facility to

keep the material confined, Examples of external initiators are aircraft crashes, nearby

explosions, and hazardous chemical releases from nearby facilities that could affect the ability of

personnel to properly manage the radioactive/hazardous materials facility and its contents.

Internal initiators originate within a facility and are usually the result of facility operation.

Examples of internal initiators are equipment failures and human error,

Naturalphenomena initiators are natural occurrences such as floods, tornadoes, and earthquakes.

Sabotage and terrorist activities (i.e., intentional human initiators) could be either external or internal

initiators.

For this appendix, “facility accidents” are accidents associated with facilities that support or are involved

in the treatment, storage, or disposal of the five waste types identified in Section F. 1. Accident scenarios

associated with waste management activities performed at a specific facility are also considered “facility

accidents. ”
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The probability of an accident (i.e., annual frequency) and its consequences depend on the &pe of

initiator(s), how often that initiator occurs, and the frequency with which the resulting chain of events

would lead to a release of material. Potential accidents (and their effects) are grouped into four

categories -- anticipated accidents, unlikely accidents, extremely unlikely accidents, and beyond

extremely unlikely accidents -- based on their estimated annual frequency. Table F-1 lists, in decreasing

order, these accident categories and their corresponding frequency ranges. For example, if an earthquake

of sufficient magnitude to cause a release of material to the environment is expected to occur once every

5,000 years, the frequency for this accident is presented as 1 in 5,000, or 0.0002 (expressed as 2.OE-04;

see Acronyms, Abbreviations, and the Use of Scientific Notation) per year (i.e., it is an unlikely accident

per Table F-1).

Table F-1. Accident frequency categories.a

Frequency range
Frequency category (accidents per year). .

Anticipated accidents Occurs between once in 10 years and once in
100 years

Uniikeiy accidents Occurs behveen once in i 00 years and once in 10,000
years

Extremely unlikely accidents Occurs between once in 10,000 years and once in
1,000,000 years

Beyond extremely unlikely accidents Occurs less than once in 1,000,000 years

TE I a. DOE (1994.).

TC IDOE does not consider events that are expected to occur less ofien than once every 10 years to be

“accidents.” This does not imply that undesirable releases of radioactive or hazardous materials cannot

occur more than once every 10 years. However, events with a probability of occurring more than once

every 10 years are considered “abnormal events” because their occurrence is expected during the life of

the facility, and they usually do not result in substantial onsite or offsite consequences. Potential effects

from these releases are addressed in the occupational and Public Health sections of this EIS. DOE

implements physical and administrative controls on facility operations and activities to minimize the

likelihood and impacts of such events, Personnel are trained and drilled on how to respond to and

mitigate potential releases from abnormal events,

Table F-2 presents the relative risk of a one-in-a-million chance of dying from several different common-

place activities (WSRC 1994a),
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Table F-2. Activities that have a one-in-one-million chance of causing death.

Smoking 1.4 cigarettes (lung cancer)

Eating 40 tablespoons of peanut butter (aflatoxins)

Eating 100 charcoal-broiled steaks (carcinogens from charcoal
broiling)

Spending 2 days in New York Ci& (air pollution)

Driving 40 miles in a car (accident)

Flying 2,500 miles in a jet (accident)

Canoeing for 6 minutes (accident)

F.3 Historic Perspective

Many of the actions proposed under the waste management alternatives considered in this EIS are

continuations or variations of past SRS operations. DOE studies historic nonroutine events, abnormal

occurrences, and accidents so similar events in present or future operations can be minimized or

prevented, Historic events at facilities in the DOE complex are documented and tracked in two different

computer data bases maintained by the U.S. Department of Energy (DOE) Ofice of Nuclear Energy at

the Idaho National Engineering LaboratoW: the Occurrence Reporting and Processing System (ORPS)

and tbe Safety Performance Measurement System (SPMS). In addition, Savannah River Site (SRS)

maintains computer data bases, such as the Waste Management Fault Tree Data Storage and Retrieval

System, which track historic occumence information and lessons learned specific to SRS facilities and

operations.

Since the implementation of the Site Item Reportability and Issue Management (SIRIM) program in

1991, which assigns the responsibilities and requirements for reporting abnormal events and accidents at

SRS, more than 425 abnormal events involving waste management activities and operations have been

documented (WSRC 1994b, c). These events were reviewed to determine whether(1) workers were

physically injured, (2) radioactive or hazardous material was inadvertently released to the environment,

or (3) the occurrence, if not resolved, could have caused significant consequences to workers, members

of the public, or the environment. One event, involving a procedural violation of the nuclear criticality

safety limits (maximum permissible plutonium inventory per waste container) established for the Solid

Waste Disposal Facility, was considered to have the potential to have caused major impacts (an

inadvertent criticality and potential worker fatality). The criticality limits were exceeded because the

plutonium inventory placed in the waste containers was incorrectly calculated. As an immediate

corrective action, DOE suspended all shipments of transuranic waste to the Solid Waste Disposal Facility

from SRS facilities that generate transuranic waste. Before resuming shipments, DOE (1) ensured that

F-3
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no potential criticality hazards existed as a result of the limits being exceeded and (2) independently

evaluated each facility that generates transuranic waste to ensure that the deficiencies had been resolved

and that the facilities could correctly calculate the inventories of waste materials being sent to the Solid

Waste Disposal Facility.

DOE also evaluated events that occurred prior to implementation of the Site Item Reportability and Issue

Management System in 1991. The Waste Management Fault Tree Data Storage and Retrieval System

data base documents several hundred events occurring between 1988 and 1991. Eight of the 13 events

involving the management of liquid high-level radioactive wastes (such as is done at the F- and H-Area

tank farms) involved worker doses in excess of established DOE limits; 2 involved liquid releases of

radioactive material to Fourmile Branch; 1 involved an airborne release of radioactive particulate to the

atmosphere; and 2 involved personnel assimilations of radioactive particulate.

Most of the abnormal events resulting from nontank farm operations were nonradiological in nature,

such as minor physical injuries (e.g., cuts, falls), or involved minor leaks of radioactive material that did

not result in airborne re!eases to the environment or a measurable dose to persmmel. However, one event

involved the flooding of a shallow land disposal unit as a result of heavy rains over a period of several

days. This event, which occurred in August 1990, caused several metal boxes containing low-level

radioactive waste to flood. In addition, when the trench flooded, several of the boxes floated, causing the

stacking configuration of waste containers in the disposal unit to change. DOE assessments concluded

that there were no releases of radioactive material to the environment.

Abnormal events from tbe beginning of Solid Waste Disposal Facility and the tank farm facilities

operations in early 1953 tbrougb 1988 are discussed in the safety analysis reports for these facilities. At

the tank farms, 17 occurrences were noted as significant: 9 liquid releases to Fourmile Branch,

6 personnel assimilations, and 2 airborne releases of radioactive partimrlates to the atmosphere. At the

Solid Waste Disposal Facility, events primarily involved spills or leaks of organic solvents and small

fires (limited to only one or a few waste containers) attributed to spontaneous chemical combustion

resulting from improper packaging and did not result in measurable or significant releases of radioactive

material. Since 1981, no tires have occurred in the transuranic waste storage drums, culverts, or carbon

steel boxes at the Solid Waste Disposal Facility.

F.4 Accident Analysis Methodology

TE I NationalEnvironmental Policy Act(NEPA)guidance issued bytheDOEOfficeofNEPAOversight

(DOE 1993) recommends that accident impact analyses “..,reference Safety Assessments and Safety
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Analysis Reports, if available.” Most of the facilities considered in this EIS have pre-existing safety

documentation that analyzes the consequences and risks associated with operating the facilities, In

accordance with this NEPA guidance, existing safety documentation was referred to during the

preparation of the accident analysis portion of this EIS. This appendix used three Westinghouse

Savannah River Company technical reports (WSRC 1994c, d, and e) as the basis for the accident analysis

information presented. These technical reports used safety analysis reports, preliminary safety analysis

reports, hazard assessment documents, basis for interim operations documents, safety assessments, and

other safety evaluations.

This analysis assessed the effects of radiological releases on four receptor groups in order to compare

results among the alternatives, They are:

.

.

.

uninvolved workerl at 100 meters: an individual 100 meters (328 feet) from the point of a release

uninvolved worker at 640 meters: an individual 640 meters (2,100 feet) from the point of a

release

offsite maximally exposed individual: a hypothetical member of the public who lives along the

SRS boundary and who would receive the largest exposure from a release

offsite population within 80 kilometers (50 miles): all the people within an 80-kilometer

(50-mile) radius of SRS

AXAIR89Q (WSRC 1994f), a computer code developed specifically for analyzing the consequences of

accidental releases of airborne radioactive particulate from SRS, was used to calculate the consequences

to the receptor groups identified above for each of the accident scenarios postulated in this appendix.

Consequences for the uninvolved workers and the offsite maximally exposed individual were calculated

using 50 percentile meteorological assumptions (meaning that half the time meteorological conditions

such as wind speed and barometric pressure are better than the assumption, and half the time they are

worse), in accordance with DOE guidance (DOE 1993). DOE believes that the 50 percentile

meteorological assumptions provide an estimate of the consequences under more realistic exposure

conditions than would be expected if one of the postulated accidents occurs. The AXAIR89Q computer

code, which calculates population doses differently than doses for individuals, is not programmed to

TE

ITE

lAn uninvolvedworkeris a worker 100meters (328 feet) or more fromwherean accidentoccurs and is usualIynot
directlyinvolvedin the activityor operationbeing evaluated.
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determine the population dose for meteorological conditions not exceeded 50 percent of the time.

Therefore, for the offsite population within 80 kilometers (50 miles), DOE assumed very conservative

meteorological conditions within 99.5 percentile. As a result, the consequences from postulated

accidents are higher than would normally be expected for the offsite population.

As noted above, uninvolved workers are evaluated at 100 and 640 meters (328 and 2,100 feet).

Typically, uninvolved workers at 100 meters (328 feet) are in a facility’s emergency planning zone,

which generally extends to the facility’s bounda~. However, uninvolved workers at 640 meters

(2, 100 feet) are likely to be outside a facility’s emergency planning zone, and it typically would take

longer to noti~ these workers of an accident at the facility. The purpose of presenting accident impacts

for the uninvolved workers at these two distances is to provide a comparison of results for uninvolved

workers who are likely to be initially aware of an accident and those who are not. It should be noted that

the methodology described in the following sections does not take credit for emergency responses to

accidents (e.g., evacuating personnel to a safe distance or notifiing the public to take shelter) in

determining potential effects on workers or members of the public. To minimize the potential for human

exposures and impacts to the environment if an accident occurs, SRS has established ~n emergency plan

TE I (WSRC 1994d)thatg0vernsresponsestoaccidents. Section F.8summarizestheSmEmergencYplan.

TEIA maximum credible design basis earthquake at SRS, estimated to occur once every 5,000 years, could

potentially impact multiple facilities within a single facility area, resulting in the release of radioactive

and/or toxic materials. It is also possible, although probably less likely, that an earthquake of the same

magnitude could damage facilities in more than one facility area (e.g., F- and H-Areas), resulting in

TE I simultaneousreleasestotheenvironment. See Secti0nF,6,

F.4.1 RADIOLOGICAL ACCIDENT ANALYSIS METHODOLOGY

This appendix presents quantitative impacts to SRS workers and members of the public from postulated

radiological accidents using the following parameters: dose, accident frequency, latent fatal cancers, and

risk oflatent fatal cancers peryear. ~eseparameters were either referenced inordeveloped from

information provided inthefollowing technical reports: Bounding Accidenf Determinatiorrfor the

Accident Input Analysis ojthe SRS Waste Management Environmental Impact Statement (WSRC 1994e),

Solid Waste Accident Analysis in Support of the Savannah River Waste Management Environmental

Impact Statement (WSRC 1994c), and the Liquid Waste Accident Analysis in Support of the Smannah

River Waste Management Environmental Impact Statement (WSRC 1994b). Thequantitiesof

radioactive materials and how these materials affect humans are important in determining health effects.
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The International Commission on Radiological Protection has made specific recommendations for

quantify ingthese health effects. Results arepresented intemsoflatent fatal cancers calculated using

the ICRP-60 conversion factors of O.0005 latent fatal cancers perremfor thepublic and O.00041atent

fatal cancers per rem for workers if the dose is less than 20 rem. For doses of 20 rem or more, the ICRP-

60 conversion factors are doubled (ICRP 1991).

A quantitative analysis of these facilities is not possible because some of the facilities proposed for waste

management activities are in the pre-design or conceptual stage of development, Therefore, a qualitative

discussion of accident impacts is provided for proposed facilities for which a quantitative accident

analysis does not exist.

Additionally, this analysis presents potential impacts to involved workers2 from postulated accidents

qualitatively rather than quantitatively for several reasons, the most relevant being that no adequate

methodology exists for calculating meaningful consequences at or near the location where the accidental

release occurs. The following example illustrates this concept,

A typical method for calculating the dose to an involved worker is to assume that the material is released

in a room occupied by the individual and that the material instantly disperses throughout the room,

Because the involved worker is assumed to be in the room when the release occurs, this worker probably

would breathe some fraction of the radioactive (or hazardous) materials for some number of seconds

before leaving the room. Typically, estimates of exposure time are based on assumptions made ahnut

worker response to the incident (e.g., how long before the worker leaves the room, or whether during

evacuation the worker passes through an area of higher airborne concentration). The uncertainty of

estimation is extremely great, and no additional insight into the activity is available because the

occurrence is assumed to be undesirable; therefore, it is not necessary to perform the calculations,

Historical evidence indicates that room contaminations are nonfatal accidents with the potential for

minor personnel contamination and assimilating.

DOE accepts that if the exposed individual is close enough to the location of the accident, it will be

impossible to show acceptable dose consequences against typical guidelines. This is especially true if all

accidents with a frequency as low as once in a million years -- beyond which it is not possible to

statistically demonstrate protection of worker life from standard hazards in the workplace -- mus~be

considered. For example, it is more likely that an employee would be fatally injured by falling

2Aninvolvedworker is a workerwithin 100meters(328 feet)of a postulated accident who is usually directly
involved in the activityor operationbeing evaluated.
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equipment during an earthquake severe enough to occur only once every 5,000 years than from the

radiological dose that individual would receive from materials released during the earthquake.

Therefore, this appendix addresses potential consequences to involved workers qualitatively. DOE

assumes that the immediate impacts of the accident (in this case an earthquake) to the worker would be

from the facility in which the worker was located at the time of the accident while the consequences

from another facility affected during the earthquake would have little immediate impact upon an

“involved” worker.

Many accident scenarios can be postulated for each SRS facili~, to attempt to analyze all potential

accident scenarios and their impacts would not be useful or meaningful. However, a broad spectrum of

accidents can usually be identified and analyzed for a given facility to provide an understanding of the

risks associated with performing activities in that facility. Safe~ analysis reports and other safety

documentation usually analyze a broad spectrum of accidents that are considered credible (i.e., they are

expected to occur at least once every one million years) and estimate their potential impacts on workers,

the environment, and tbe public.

For this EIS, the term “representative bounding accident” means postulated events or accidents that have

higher risks (i.e., consequences times frequencies) than other accidents postulated within the same

TE I frequerrcy range. Forexample,theaccide"t scenariowithineach frequency range (defined in TableF-l)

that presents the highest risk (ie., consequence times frequency) to the offsite maximally exposed

individual is the representative bounding accident for that frequency range because its risk is higher than

that of other accidents within the same frequency range. Determining the representative bounding

accident is part of a “binning” process, whereby all the accident scenarios identified for a facility under a

specific alternative would be assigned to a selected frequency range. The highest-risk accident scenario

within each frequency range is then designated the representative bounding accident, It should be noted

that the consequence value used to calculate risk is dose to the offsite maximally exposed individual.

Once the representative bounding accidents are identified, it is not necessary to further consider other

accident scenarios for that particular alternative. The bounding accident scenarios are further evaluated

to provide accident impacts for the receptor groups, An evaluation of the risks associated with the

representative bounding accidents for facilities associated with a given alternative can establish an

understanding of the overall risk to workers, members of the public, and the environment from operating

facilities under a specific alternative, However, since some accident impacts are not represented in

quantitative terms, the term “representative” must preface the phrase “bounding accident, ” This is

because without a complete list of quantitative impacts from accidents for all facilities (existing and

proposed), the true bounding accidents may not be absolutely defined, Figure F- 1 shows the concept of
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Figure F-1. Illustration of methodology used to determine bounding risk sccidents.
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bounding risk accidents. Section F.5 identifies the representative bounding accidents postulated for the

facilities considered in this EIS.

F.4.2 CHEMICAL HAZARDS ANALYSIS METHODOLOGY

To fully understand the hazards associated with SRS facilities associated with the alternatives considered

in this EIS, it is necessary to analyze potential accidents involving hazardous as well as radiological

TE I materials. Because the long-term health consequences of human exposure to hazardous materials are not

as well understood as those related to radiation exposure, a determination of potential health effects from

exposures to hazardous materials is more subjective than a determination of health effects from exposure

to radiation. Therefore, the consequences of accidents involving hazardous materials postulated in this

appendix are presented in terms of airborne concentrations at various distances from the accident. The

quantities and airborne concentrations at various receptor locations were extracted from technical reports

TE I (WSRC 1994b,c)suppoflingthis EIS.

Because safety documentation exists for many of the facilities within the scope of this EIS, ii was used

whenever possible to determine potential events involving hazardous materials and the health effects that

could result from inadvertent releases of these materials to the environment. However, because these

safety documents were developed for different purposes, the methodologies used to analyze potential

events at the facilities are sometimes different. In general, the methodology used to develop most of the

existing safety documentation included: (1) identifying hazardous materials present in quantities greater

than reportable quantities (40 CFR 302.4), threshold planning quantities (40 CFR 355), or threshold

quantities (40 CFR 29:1910.1000, Subpart Z); (2) modeling an unmitigated release of those hazardous

materials to the atmosphere to determine airborne concentrations at the various receptor locations

~ I [100meters(328feet),640 meters(2,100feet), andthenearestSRS bo"ndaW];and(3) compari"gthose

airborne concentrations to Emergency Response Planning Guideline (ERPG) values established by the

American Industrial Hygiene Association (AIHA 1991).

Three EWG values (ERfIG- 1,-2, or -3) are typically assigned to hazardous materials or chemicals in

terms of airborne concentration (milligrams per cubic meter or parts per billion). The ~pes of

emergency response actions required to minimize worker and public exposure are determined by

considering which of the three ERPG values is exceeded. The three types of ERPG values defined are:

. ERPG-1: The maximum airborne concentration below which it is believed that nearly all

individuals could be exposed for up to 1 hour without experiencing other than mild transient

adverse health effects or perceiving a clearly defined objectionable odor.
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‘ ERPG-2: The maximum airborne concentration below which it is believed that nearly all

individuals could be exposed for up to 1 hour without experiencing or developing irreversible or

other serious health effects or symptoms that could impair their abilities to take protective action

. ERPG-3: The maximum airborne concentration below which it is believed nearly all individuals

could he exposed for up to 1 hour without experiencing or developing life-threatening health

effects.

The American Industrial Hygiene Association has not established ERPG values for some hazardous

materials, When such materials would be present at SRS facilities in substantial quantities (exceeding

the various threshold criteria), airborne concentrations of these materials at the various receptor locations

were compared to the most restrictive exposure limits established by other recognized organizations to

control worker exposures to hazardous materials. Table F-3 lists the hierarchy of exposure limits that

DOE used in place of ERPG values to determine potential health effects resulting from the postulated

hazardous material releases.

For facilities for which safety documentation was not developed in accordance with the methodology

described above, the typical difference in the methodology involved which hazardous materials were

required to be evaluated, not how the evaluations were performed. In the case of the Defense Waste

Processing Facility’s Organic Waste Storage Tank, for example, which was recently evaluated in the

Final Supplemental Environmental Impact Statement, Defense Waste Processing Facility (DOE 1994b),

hazardous materials designated “Extremely Hazardous Substances” in accordance with the Emergency

Planning and Community Right-to-Know Act of 1986 were evaluated, rather than materials that exceed

the reportable, threshold, or threshold planning quantities.

The potential events at the various facilities analyzed in this EIS that could release hazardous materials

to the environment were evaluated using one of the methodologies described above. DOE further

analyzes potential events involving hazardous materials at the Consolidated Incineration Facility and

E-, B-, and N-Areas (WSRC 1994c). DOE further discusses the analysis methodology for events I TE

involving hazardous materials at the F/H-Area Effluent Treatment Facility, tbe F/H-Area tank famrs, the

Defense Waste Processing Facility’s Organic Waste Storage Tank, and waste storage tanks at the

Savannah River Technology Center (WSRC 1994b). ] TE

Although safety documentation exists for most of the facilities and facility areas that perfom waste

management activities, there is no safety documentation that analyzes potential events involving

hazardous materials in M-Area. Using the second methodology described above, it was determined that
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Table F-3. Hierarchy of established limits and guidelines used to determine impacts from postulated

hazardous material accidents.a

Primary airborne
concentration Hierarchy of alternative guidelines Reference of

guideline (if primary guidelines are unavailable) alternative guideline

ERPG-3 EEGLb (30-minute exposure) NAS (1985)

IDLHC NIOSH (1990)

ERPG-2 EEGL (60-minute exposure) NAS (1985)
LOCd EPA (1987)

PEL-Ce CFR (1990)

TLV-Cf ACGIH ( 1992)

TLV-TWAg multiplied by 5
ACGIH (1992)

ERPG- 1 TWA- STELh CFR ( 1990)

TLV-STELi
. . . . . . ,.,, n-.ALuln ( lYYL)

TLV-TWA multiplied by 3 ACGIH ( 1992)

a.

b.

c,

d.

e.

f.

g.

h.

i.

This table is based on information presented in the Toxic Chemical Hazard Classzficatiorr and Risk
Acceptance Guidelines for Use in DOE Facilities (WSRC )992).
Emem encv Exrzosure Guidance Level (EEGL): “A concentration of a substance in air (as a gas,
vapor, or aerosol) that may be judged by the Department of Defense to be acceptable for the
performance of specific tasks during emergency conditions lasting for a period of 1 to 24 hours.
Exposure at an EEGL might produce reversible effects that do not impair judgment and do not
interfere with proper responses to an emergency. ” The EEGL is “...a ceiling guidance level for a
single emergency exposure, usually lasting from 1 to 24 hours -- an occurrence expected to be
infrequent in the lifetime of a person. ”
brrmediatelv Danserous to Life and Health (IDL~ “The maximum concentration from which, in
the event of respirator failure, one could escape within 30 minutes without a respirator and without
experiencing any escape-impairing (e.g., severe eye irritation) Or irreversible health effects. ”
Level of Corrcem (LOC] : “The concentration of an extremely hazardous substance in air above
which there may be serious irreversible health effects or death as a result of a single exposure for a
relatively short period of time. ”
Permismle Exposure Limit - Cei~ “The employee’s exposure which shall not be
exceeded during any part of the work day.”
Threshold Limit Value - Ceiline (TLV-C] “The concentration that should not be exceeded during
any part of the working exposure. ”
~res hold Limit Value - Time Weiehted Averaee (TLV-TWA) : “The time-weighted average
concentration for a normal 8-hour workday and a 40-hour workweek, to which nearly all workers
may be repeatedly exposed, day after day, without adverse effect. ”
Time Wei~d AveraRe - Short-Term Expo sure Limit (TWA-STEL} “The employee’s 15-minute
time weighted average exposure which shall not be exceeded at any time during a work day unless
another time limit is specified ....“
~ l-ho- xour’” V- : “The concentration to which
workers can be exposed continuously for a short period of time without suffering from (1) irritation,
(2) chronic or irreversible tissue damage, or (3) narcosis of sufficient degree to increase the
likelihood of accidental injury, impair self-rescue, or materially reduce work efficiency, and
provided that the daily TLV-TWA is not exceeded.”
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sulfuric acid would be the only chemical present in M-Area in sufficient quantities to warrant further

evaluation in this EIS. Consistent with the methodologies, DOE analyzed an unmitigated release of the

entire sulfuric acid inventory in M-Area using a commercially available computer code called EPICode

(Homann 1988) that models the atmospheric dispersion of chemicals released to the environment. DOE

then compared the resulting airhome concentrations against the ERFIGvalues for sulfuric acid to

determine the potential health effects.

F.5 Accident Analysis by Waste Type

This section presents potential impacts from postulated radiological and chemical accidents at the

facilities that are or could be involved in the management of waste materials at SRS. This section has

been organized according to waste type, with an analysis for each of the alternatives presented in this

EIS. Each of the following sections includes a list of the facilities, postulated radiological accident

impacts, and postulated chemical accident impacts associated with the waste type.

F.5.1 HIGH-LEVEL WASTE

The following sections address the impacts of postulated accidents associated with the alternatives

considered in this EIS for the management of liquid high-level waste.

F.5.1.1 M“i It es and Accidents: W1p&evel Wa ste

The accident analyses considered all facilities and processes involved in the management of liquid

high-level waste. The facilities were identified from theinformation onhigh-level waste providedin

Chapter 20fthis EIS. The facilities involved inthemanagement ofhigh-level waste forallaltematives

considered in this EIS are the F/H-Area Evaporators, the Replacement High-Level Waste Evaporator, the

New Waste Transfer Facility, the F/H-Area tank farms, and the F/H-Area Eftluent Treatment Facility.

Descriptions of these facilities areprovided in Appendix B. Foreach of these facilities, alistof

postulated accident scenarios was developed to support high-level waste accident analyses for each

alternative.

Table F-4 lists potential accidents associated with the management of high-level waste.

were extracted from thetechnical repofis suppofiing this EIS(WSRC 1994b,c, and e).

These accidents

I TE
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Table F-4. List of potential accidents associated with the management of high-level waste.
Annual Dosea Risk

No. Accidentdescription freq. (rem) (remlyr)
I 7.00E-02 2.73E-03 L91E-04
2

3

4

5

6

7

8

9
10

11
12
13

14
15
16

17
18

19

20

21
22

23
24

25

26

27
28

29
30

31

32
33

34

35

36

37

38

39
40

41

RHLWEbreleasedue to a feed line break
H-Area airborne release due to waste tank filter fire

RHLWEb release due to design basis earthquake

F-Area a.irhome release due to waste tank tilter tire

RffLWEb release due to evaporator pressurization and breach

ftFfLWEb release due to hydrogen explosion
H-Area airborne release due to organic tire - wate tank

RHLWEb release due to HEPAC filter tire
H-Area airborne release due to hydrogen tire - waste tank

F-Area liquid release due to waste tank ovcrtlow
H.Area liquid rclese due to waste tank ovcrtlow

F-Area airborne release due to organic tire - waste tank
H-Area liquid release due to earthqutie

F-Area airborne release due to hydrogen tire - waste tank
H-ARa airborne release due to hydrogen explosion - pump tank
F.Area airborne release due to hydrogen explosion - pump tank

H-Area airborne release due to waste tank overpressurization

P.HLWEb release due to design basis tornado

Nomal processing with trhium ETFd airb~rne releac duc:0 straight
wind

Nomal processing other than tritium ETFd airborne release due to
straight wind
F-Area airborne release due to waste tank overpressurimtion

Nomal processing with tritium ETFd liquid release due to straight wind

F-Area liquid release due to hydrogen explosion - pump tank

Normal proccssin8 other than tritium ETFd liquid release due to straight
wind

Nomal processing with tritium ETFd airborne release due to tornado

NomIal processing other than tritium ETFd airborne release due to
tornado
F-Area liquid release due to earthqtmke

Nomal processing with tritium ETFd airborne release due to earthquake
H-Area liquid release due to hydrogen explosion - pump tank

H-Area liquid rele~e due to vehicle crash (scenario A, see #63)
H-Area waste release from feed pump riser

F-Area waste release from feed pump riser

Nomal processing with tritium ETFd Iiq”id release due to earthquake

Nomal processing other than tritium ETFd liquid release due to
earthquake

H-Area airborne release due to hydrogen explosion - evaporator

H-Area airborne release due to hydrogen explosion - CTSe tank
H-Area Iiq”id release d“e to waste tank overpressurization

F-Area Iiq”id release d“c to waste tank overpressurization

H-Area Iiq”id release d“e to tank leak

Normal processing other than triti”m ETFd airborne release due to

ewhq”kc

Design bmis ETFd Iiq”id release due to straight wind

2.50E-02
2.00E-04

2.50E-02
5.09E-05

L71E-04

5.00E-03
1.00E-02

5.00E-03
9.00E-02
9.00E-02
5.00E-03
2.00E-04
j ,OUE-Oj

2.00E-05
2.00E-05
LOOE-01
4.00E-05
!,2nE.n3

1.20E-03

t .00E-OI
1.20E-03

2.00E-05
1.20E-03

4.50E-05

4.50E-05

2.00E.04
2.00E-04

2.00E-05
3.50E-05
1.90E-04
1.90E-04
2.00E-04

2.00E-04

5.00E.06
5.00E-06

LOOE.01
1.00E-01
3.00E-02
2.00E-04

9.84E-06

3.68E-03

8.16E-02

6.39E-04

2.03E-01

4.58E-02

1.35E-03

4.55E-04

7.37E-04
2.37E-05

2.00E-05

2.34E-04

3.41E-03
i ,28E-04

1.13E-02

7.80E-03
9.80E-07

6.20E-04

1.47E-05

1.46E-05

1.70E-07

9.40E-06

5.47E-04
7.70E-06

2.04E-04

2.03E.04

3.38E-05
2.77E-05

2.57E-04
1.36E-04

1.87E-05
1.1OE-O5

9.40E-06

7.70E-06

2.93E-04

2.93E-04

9.34E-09

5.52E-09
!.76E-08

2.50E-06

4.70E-05

9.20E-05

1.63E-05

1.60E-05

1.04E-05

7.83E-06

6.75E-06
4.55E-06

3.69E-06

2.13E-06
1.80E-06
1.17E-06

6.82E-07
6,40E.07

2.26E-07
t .56E-07

9.80E-08
2.50E-08

1.76E-08

1.75E-08

1.70E-08
t .13E-08

1.09E-08

9.24E-09

9. 18E-09

9. 14E-09

6.76E-09

5.54E-09

5.14E-09
4,76E-09

3.55E-09

2.09E-09
1.88E-09

1.54E.09

1.47E-09

t .47E-09

9.34E-10

5.52E.10

5.28E-10

5.00E.10

4,62E-10
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Table F-4. (continued),

Annual
No,

Dosca Risk
Accident description freq.

42
(rem) (remlyr)

Normal processing with tritium ETFd liquid release due to tornado 4,50E-05 9.40E-06 4.23E-10
43

44

45
46

47

48

49

50

51

52

53

54

55

56

57

58
59
60

61

62

63
64

65

66

67

68

69

70

71

72

Normal processing other than tritium ETFd liquid release due to tornado

H-Area airborne release due to tornado

F-Area liquid release due to tank leak

F-Area airborne release duc to tornado
F-Area airborne release due to hydrogen explosion - evaporator

F-Area airborne release due [o hydrogen explosion - CTSe tank

F-Area liquid release due to bydrogcn explosion - CTSe tank

H-Area liquid release d“c to hydrogen explosion - CTSe tank

F-Area liquid releme due to hydrogen txplosio” - evaporator

Design basis ETFd airborne relcme due to straight wind

Design basis ETFd airborne release due to tornado
H-Area liquid rclese due to a hydrogen explosion - evaporator

Notmal processing with tritium ETFd airborne release due to transfer

eror

Design basis ETFd liquid release due to earthquake

Normal processing with tritium ETFd airborne retease due to corrosion

damage
F-Area liquid release during catberization
H-Area liquid release during catherizatio”

Normal processing otbcr than tritium ETFd airborne release due to
transfer error

Normal processing other than tritium ETFd airborne rete=e due to

corrosion damage

Design basis ETFd airborne release due to leaks
H-Area liquid release due to a vehicle crash (scenario B; see #30)

Design basis ETFd airborne releae due to overflow

Design basis ETFd liquid release d“e to tornado

Design basis ETFd airborne release due to earthquake

Normal processing with tritium ETFd airborne release due to a sipho”i”g
incident

Design basis ETFd airborne release due to spill

Normal processing other than tritium ETFd airborne release due to

siphoning incident

Design basis ETFd airborne release due to transfer emor

Design basis ETFd airborne release due to cotrosion damage

Design basis ETFd airborne release due to a siphoning incident

4,50E-05

3.00E-05

3.00E-02

3.50E-05
5,00E-06

5.00E-06

5.00E-06

5.00E-06

5.00E-06

9.84E-06

3.69E-07

5.00E-06
1.80E-02

1,64E-06

8.80E-02

7.00E-02

7.00E-02
1,80E-02

8.80E-02

2.t3E-02

3.50E-05
1.48E-03

3.69E-07

1,64E-06

2,60E-03

1.48E-03

2.60E-03

1.48E-04

7,22E-04

2.13E-05

7.70E-06

9.90E-06
8.82E-09

6.00E-06

3.25E-05

3.25E-05

3.04E-05

2.57E-05

2.37E-05
1.12E-05

2.g3E-04

2.00E-05
4.46E-09

4.70E-05

8.75E-10

6.76E- 10

5.70E-10
1.72E-09

3.38E-10

1.35E-09

7. IOE-07
1.44E-08

4.70E-05

8.40E-06

1.12E-09

L88E.09

4.34E-10

6.g6E-09

L35E-09

1.73E.09

3.47E-10

2.97E-tO
2.65E-10

2. IOE-10

1.63E-10
t ,63E-10

I.52E.1o

1.29E- 10

1.19E-10
I. IOE-10

1.04E- 10

LOOE-10

8.03E-1 I

7,7t E-11

7.70E-I I

4.73 E-t I

3.99E- 1I
3. IOE-11

2.97E-I I

2.88E-l t

2.49E-I I
2.13E-11

L73E-11

L38E-lt

2.91E-12

2.78E-t2

L13E-12

1.02E-12

9.75E-13

3.68E-14

a. The dose given is for the offsitc mwimally exposed individual using 99.5 percentile meteorology.
b Replacement High-Level Waste Evaporator,
c, High efficiency particulate air.
d. Effluent Treatment Facility.
e. Concentrate transfer system.
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F.5.1.2 ACCident Analw~ Hiph-L . .

This section addresses the effects of postulated accidents associated with the no-action alternative

TE I considered forhigh-ievel waste.

Impacts from Postulated Radiological Accidents

DOE identified the representative bounding accident scenarios for the no-action alternative from the list

of potential radiological accidents presented in Table F-4. Figure F-2 identifies the highest-risk accident

TE I scenarios in each frequency range. As shown in Figure F-2, for all but the lowest frequency range, the

representative bounding accidents are associated with the operation of the Replacement High-Level

Waste Evaporator. Table F-5 lists the high-level waste representative bounding accidents, accident

consequences, and latent fatal cancers for exposed workers and the public.

Accident Scenario 1 – Replacement High-Level Waste Evaporator release due to a feed line break: A

break in tbc feed line to the Replacement High-Le~,el Waste E~,aporator could occur if feed ..sas pJmped

after the feed line became plugged. The feed line can become plugged due to excess sludge and

suspended solids collecting and solidifying in stagnation points within the feed line. If feed pumping

continued, the excess pressure would eventually cause a rupture in the feed line or jumper connection,

Numerous indicators would alert the operator of a feed line rupture. In the event of a break, the

automatic level control system in the evaporator would indicate decreased lift activity as the level of

liquid in the evaporator dropped, Because supematant would now be accumulating in the evaporator

cell, the evaporator sump and differential pressure sensors in the ventilation system would also indicate

leakage. Finally, the radiation monitor in the stack would register an increase in the radiation level of

material leaving the ventilation system,

The Replacement High-Level Waste Evaporator is planned to operate from 1999to2018, when DOE

expects to have completed high-level waste management activities. Between 1994 and 1999 -- before

the Replacement High-Level Waste Evaporator is operational -- the highest-risk accident in the

TC I anticipated accidentrangewouldbeAccidentScenario2: H-Areaairbomerelease duetowasteta”k

filter tire,

Accident Scenario 3 – Replacement High-Level Waste Evaporator release due to a design basis

TE I earthquake: Studiesreported inthesupportingtechnical repofi(WSRC 1994c)irrdicatethat SRS is

located in an area where moderate damage could occur from earthquakes, In this accident scenario, an

earthquake is assumed to disrupt the operation of the evaporator facility, The feed input and bottoms
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Table F-5. Representative bounding radiological accidents under then&action alternative.

Pointestimsteof incr.?~edrisk per ye+

(increasedriskof famlcmcers per occurre.ce)b

Accidentconsequences Latent fatal cancers

Offsite
Frequency Uninvolved Uninvolved maximally Population Offsite
per year workerat workerat exposed wifhi” Uninvolved Uninvolved maximally Population

(accident 100meters 640meters i.d,vidual 80 kilometers workeral worker at exposed witiln
No. Accidentdescription m“..) (rem) (rem) (rem) ioerson-rem) I00meters 640meters individual 80 kilometers

I RHLWEdRlease due h a feed [ine 7.00E-02e 6.41E-01 2,28E-02 3.76E-04 1.81E+oI 1.79E-05
break (anticipated)

(2.56E-04)

3 RHLWEdreleasedue to a design 2,00E-04 1.92E+oI 6,83E-01 L12E-02 5.43E+02 L54E-06
basisearthquake (unlikely) (7.68E-03)

5 fUfLWEdwlem due m evaporator 5.09E-05 4.79E+OI 1.70E+O0 2,80E-02 1.3SE+03 1.95E-06
pressurizationand breach (extiemely (3.83E-02)

unlikely)
53 L3esignbasis ETFeairbornerele~e 3.69E-07 2,17E-03 6.91E-05 3.90E-05 3.44E-04 3.20E-13

due to tornado (beyond- (8.68E-07)
exbemely.
unlikely)

6.38E-07
(9.12E-06)

5.46E-08
(2.73E-04)

3.46E-08
(6.8oEa)

1.02E-14
(2.76E-08)

1.32E-08
(1.88E-07)

1.12E-09
(5.60E-06)

7,13E-iO
(I,40E-05)

7,20E-15
(1.95E-08)

6.34E-04
(9.05E-03)

5.43E-05
(2.72E-01)

3.44E-05
(6.75E-01)

6.35E-14
(1.72E-07)

a. Pointestimateofinc~%ed risk vryemis calculatedbymultiplying tiemnsequenm (dose)&latint cmmrconvenion factorYmtt.alf=quency.
b. Inc==ed risk of fatal cm=mmrocc.mence iscalculated bymultiplying tiemnseq.ence [dose)Vltint.mwr mnvefiion factor.
c. Aconsewative =.mption of99.5percentilc metmrologyizssirn.d?or dekmining ac;deni mn%quenw$ fortieexposed pl>ulation wititn8ONlome*m. Alessmnsew.dive mcleomlogy

(50 Frcentile) was used to determinetie accidentconsequencesforexposedindivid.ds.
d. ReplacementHigh-L.evelWroteEvWrator.

TE I c. Effl.ent Tmame”t FaciliW.
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output are assumed not to be affected during the earthquake, and the steam supply is assumed to contkrue

to flow at the normal rate; therefore, the evaporator contents continue to be boiled off as normal.

However, the demister is assumed to be damaged and its performance is degraded. The accident results

in a release to the environment through a broken process line between the evaporator vessel demister and
TE

condenser. The highest-risk accident in this frequency range between 1994 and 1999 would be Accident Tc

Scenario 7: H-Area airborne release due to waste tank organic tire.

Accident Scenario 5 – Replacement High-Level Waste Evaporator release due to evaporator

pressurization and breach: An evaporator breach would be possible if the internal pressure in the

evaporator exceeded the design pressure, which could be caused by demister mesh pad blockage;

excessive levels of condensate and vent line blockage; or steam bundle failures, A breach of the

evaporator would result in an energetic release of the vessel contents into the evaporator cell and a

subsequent unfiltered airborne release of waste into the atmosphere when the high efficiency particulate

air filters become overloaded, The associated pressure increase would be detected by independent

bubble tube pressure sensors within the evaporator vessel. These sensors are tied to interlocks that

would provide for mitigation of the event. These devices must fail for an overpressurization to occur.

From 1994 to 1999 -- before the Replacement High-Level Waste Evaporator is operational -- the bighest-

risk accident in this frequency range would be Accident Scenario 15: H-Area airborne release due to

pump tank hydrogen explosion.

Accident Scenario 53 – Design basis F/H-Area Effluent Treatment Facility airborne release due to a

tornado: Damage to equipment that would result in a release of radioactivity could occur during a

sustained wind or tornado. The F/H-Area Effluent Treatment Facility is designed for a sustained wind

speed of 137 kilometers (85 miles) per hour. Outside tanks and piping would be subjected to the full

force of the wind and could be struck by windblown objects, either of which could result in a release of

radioactivity. Equipment and piping located inside a process building could be damaged by roof debris

and falling pmtions of the upper structure. Some of tbe liquid released would evaporate and become

airborne and some would drain to surface water streams. No credit is taken for tank dikes, high

efficiency particulate air filtration, or for a release from an elevated stack.

F.5.1.3 Accident Ana Ivsis for the High-Level Waste-lm
. .

mum. Ex ~ected. and Mum Was.@

~

This section addresses the impacts of postulated accidents associated with alternatives A, B, and C

considered for high-level waste. The facilities that support alternative A, alternative B, and alternative C

and their periods of operation are identical to tbe facilities and periods of operation that support the

F-19
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TE I no-actionaltemative. Th"s,Pos~latedradiologicaIaccidentscenariosandtheirimpactSare~he~ameas

described in Section F.5. 1.2.

DOE assumes that conclusions for representative bounding accident scenarios for high-level waste

management under the alternatives would not be changed by the minimum, maximum, and expected

waste forecasts. Since the accident analysis for each accident scenario is based on a conservative

assumption of peak utilization of the facility, differences between minimum, maximum, and expected

waste forecast would only affect how long the facility would operate. Therefore, while consequence or

frequency for postulated accidents are not changed, the expected duration of risk from a facility-specific

accident scenario could be longer or shorter, as appropriate. Impacts for these cases are addressed in the

representative bounding accident descriptions.

F.5.1.4 _ts to Involved Wor~-Level W
. . aste

The highest risk accident scenarios for high-level waste involve releases from the Replacement

High-Level Waste Evaporator, tank farm tanks, or the FfiI-Area Effluent Treatment Facility. These

releases would be due to feed line breaks, overpressurizations and breaches, explosions, or natural

disasters. Of these accident scenarios and their postulated releases, the ones associated with the

Replacement High-Level Waste Evaporator are assumed to have the greatest potential for adverse effects

on involved workers. This assumption is based on the higher consequences for the Replacement

High-Level Waste Evaporator accident scenarios than those for the tank farm or F/H-Area Effluent

Treatment Facility. While some exposure to involved workers could occur due to an accidental release,

timely evacuation as the result of monitoring activities would prevent substantial radiological exposure.

DOE assumes no fatalities would be likely from radiological consequences.

F.5.1.5 ~cts fro mH izh-Leve~cal ACcidents

The results of the chemical hazards assessment completed for chemicals stored or processed in facilities

located in the area of the F/H-Area tank farms as addressed in the Final Supplemental Environmental
TE

Impact Stafement, Defense Was~e Processing Facili@ are presented in Table F-6. The calculated

100-meter (328-foot), 640-meter (2, 100.foot), and offsite chemical concentrations are compared to the

appropriate E~G- 1, -2, and -3 guideline concentrations. A nitric acid release from Building 241-61 H is

the only accident with calculated concentrations that exceed the ERPG-3 limit at 100 and 640 meters

(328 and 2,100 feet),
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Table F-6. Chemical hazards analvsis results for the F/H-Area tank farm facilities.

I00-meter 640-meter
(328-foot) (2, 100-foot) Offsite

Quantity concentration concentration concentration ERPG-IC ERPG-2 ERPG-3

Chemical Release location ‘(kgY” (mg/m3)b (mg/m3)b (mg/m3)b (mg/m3)b (mg/m3)b (m~m3)b

Nitric acid Bldg. 241-61H 42,620.90 8.30E+02 1.00E+02 2.00E+oo 5.20E+O0 3.9E+01 7.70E+01

Phosphorous pentoxide Bldg. 241 -84H 0,45 7.50E-02 2.90E-02 3. 10E-04 5.00E+OO 2.50E+01 1.00E+02

Ammonia Bldg. 242-24H 13.6 4.50E-03 1.80E-03 2.40E-05 1,70E+0 I 1.40E+02 7.00E+02

Hydrochloric acid Bldg. 280-1 H 22.7 7.60E-03 3.00E-03 3.90E-05 4.50E+O0 3.OOE+OI 1.50E+02

Sulfuric acid Bldg. 280- IF 3,828.80 3.70E-06 2.20E-07 3.20E-09 2.00E+OO 1.00E+OI 3.00E+O1

a. Kilograms. To convert to pounds multiply by 2,2046.
b. Milligrams per cubic meters of air.
c. Emergency Response Planning Guideline. See Table F-3.
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TEIBecause the concentrations calculated for the SRS bounda~ for every chemical do not exceed the

respective ERPG- 1 concentrations (even assuming a total unmitigated release of all chemicals), specific

accident scenarios (i.e., an accident initiator and resulting accident progression resulting in a release to

the environment) were not developed, nor were corresponding frequencies of occurrence identified.

More realistic accident scenarios and associated frequencies were not necessa~ because the bounding

consequences for tbe unmitigated release of the entire inventory, however improbable, were within

established guidelines.

The nitric acid concentrations that exceed the ERPG-3 limit could pose a risk of major reversible tissue

damage. Because the chemical concentration in air decreases with distance from the release location,

offsite individuals would be exposed to chemical concentrations less than the ERPG- 1 limit. However,

onsite personnel in the immediate area of a release could encounter concentrations that exceed the

ERGP-3 limit. While perhaps not instantly lethal, even short exposures could be extremely dangerous.

The F/H-Area Effluent Treatment Facility is classified as a low-hazard facility based on the chemical

hazards assessment conP.ined in the E@uerrt Treatment Faciliiy Huzurds Assessrrrtmi Documeni (WSRC

1993). Table F-7 lists the results of this chemical assessment. The calculated 100-meter (328-foot),

640-meter (2,100-foot), and offsite chemical concentrations are compared to the appropriate ERPG- 1,-2,

and -3 guideline concentrations. A nitrogen dioxide release from the storage area and a nitric acid

release from process chemical storage tanks are the only postulated accidents with calculated

concentrations that exceed the ERPG-3 limit at 100-meters (328-feet). However, no accidents resulted in

air concentrations at 640-meters (2,100-feet) or the SRS boundary that exceeded ERPG-3 guidelines.

Additionally, the nitrogen dioxide release scenario had a calculated concentration at the SRS boundary

that exceeded the ERPG- 1 guideline but remained under the ERPG-2 guideline.

No chemical hazards analysis or accident consequence analysis exist for the chemicals at the

Replacement High-Level Waste Evaporator. However, it is assumed that the chemical hazards posed by

this facility would be bounded by those posed by existing evaporators in the F/H-Area tank farms.

F.5.2 LOW-LEVEL WASTE

This section evaluates the impacts of postulated accidents associated with the alternatives considered in

this EIS for the management of low-level waste.
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Table F-7. F/H-Area Effluent Treatment Facility them ical hazards analysis results.

Onsite Onsite
concentration100 concentmtion

meters 640 meters Offsite
(328 feet) (2, 100 feet) concentration ERPG- Ic ERPG-2C ERPG-3C

Segment description Chemical Quantity (kg)’ (mg/m3)b (mg/m3)b (mg/m3)b (mtim3)b (mg/m3)b (m~m3)b

Waste water collection tanks Lead 4.41E-01 1.07E-02 4.24E-04 2. 15E-05 1.50E-01 2.50E-01
Waste water collection tanks

7.00E+02
Ammonia 5.51E+oI 1.34E+O0 5.31E-02 2.68E-03 L74E+OI 1.39E+02 6.95E+02

Treatment building chemicals Ammonia 5.85E+OI 1.42E+o0 5.36E-02 2.85E-03 1.74E+0 I 1.39E+02 6.95E+02
Treatment building chemicals Lead 3.39E-01 8.24E-03 3.27E-04 1.65E-05 1.50E-O1 2.50E-01 7.00E+02

Treatment building chemicals Mercury 5.79E+o0 1.41E-01 5.59E-03 2.82E.04 1.50E-OI 2.00E-01 2.80E+0 I

Outside tanks and HEPAd filters Mercury 3.09E+O0 7.53E-01 2.99E-02 1.50E-03 1.50E-01 2.00E-01

Storage area Nitrogen dioxide 3.30E+OI 7.96E+o I 3.16E+O0
2.80E+oI

1.59E-01 8.00E-02
Storagearea

1.88E+O0 5.64E+OI
Sodiumhydroxide 3.02E+02 7.34E-02 2.91E-03 1.47E-04 2.00E+OO 4.00E+OI

Storagearea Nitric acid 2.12E+02 5. 17E+O0
1.00E+02

2.05E-01 1.03E-02 5. 15E+o0 3.87E+OI 7.73E+OI

Storage area Oxalic acid 1.13E+04 2.76E+02 1.09E+0 I 5.52E-01 2.00E+OO 5.00E+OO
Process chemical storage tanks

5.00E+02
Sodium hydroxide 2.8 IE+03 6.83E-01 2.71E-02 1.37E-03 2.00E+OO 4,00E+OI 1.00E+02

Process chemical storage tanks Nitric acid 7.4 IE+o3 L81E+02 7. I8E.00 3.61E-01
?

5.15E+O0
Acid and caustictreks Nitricacid

E
(e)

3.87E+oI 7.73E+OI
5.87E+O0 2.33E-01 1.17E-02 5.15E+o0 3.87E+OI 7.73E+OI

Acid and caustic tanks Sodium hydroxide 4.OIE+OO 9.90E+o0 3.93E-01 1.98E-02 2.00E+OO 4.00E+OI 1.00E+02

a. &lograms. To convert to pounds multiply by 2.2046.
b. Milligrams per cubic meters of air.
c. Emergency Response Pkinning Guideline. See Table F-3.
d. High efficiency particulate air.
e. Qusntity not available but is assumed to be bounded by the quantity for nitric acid in the Process Chemical Storage Tanks based upon comparison of airbomc concentrations

at I00 meters (32g feet).
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F.5.2.1 facilities and Accidents, Low-Level Waste
.0

The accident analyses considered all facilities and processes involved in the management of low-level

waste. The facilities were identified from the low-level waste information provided in Chapter 2 of this

EIS. Table F-8 lists the facilities associated with each of the alternatives. Descriptions of these facilities

are provided in Appendix B. For each facility, a list of poshdated accident scenarios was developed to

support the low-level waste accident analysis for each alternative.

Table F-8. Low-1evel waste facilities identified by alternative.
AlternativeA AlternativeC AlternativeB

(limited treatment (extensivetreatment (moderatetreatment
List of facilities No action configuration) configuration) configuration)

E-Area vaultsa x x x x

Reactor compactor x x Xb Xb

253-H compactor x x Xb Xb

M-Area compactor x x Xb Xb

Soil sort facilityc x

Non-alphavitrification
facilityc x

Consolidated
Incineration Facility x x

Offsite smelter x x

Shallow land disposald x x x x

a. E.Area vaults includes low-activity waste vaults, intermediate-level tritium vaults, intermediate-level
nontritium vaults; long-lived waste storage buildings.

b. These facilitiesare assumedto remain in operationuntil proposedfacilitiescomeon line,
c. Proposed facility.
d. Shallow land disposal includes the engineered low-level trenches, greater confinement disposal (boreholes and

engineered trenches), and naval reactor hardware storage,

Table F-9 lists potential accidents associated with the management of low-level waste, This list was

extracted from tbe technical reports supporting this EIS (WSRC 1994b, c, d, and e). All the accidents

listed in Table F-9 are supported by quantitative analyses. It should be noted that because accident

impacts for proposed facilities are mainly qualitative, they are not listed in the table.
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Container breacb at the EAV/ILNTVb

Fire at the EAV/LLWSBC

Fire at the EAV/LAWVd

Fire at the EAV/ILTVe

Container breacb at tbe EAV/LAWVd

Container breach at the EAV/ILTVe (scenario A; see #8)

Fire at tbe EAV/ILNTVb

Container breach at the EAV/ILTVe (scenario B; see #6)

Container breach at the EAV/LLWSBC

Explosion at CIFg - tank farm sump ad diked area

Fire at tbe ELLTf

Large fire at CIFg

High wind at the E.AV/lLNTVb

Earthquake at C1F8

Tornado at the EAV/ILNTVb

Explosion at CIFg - Rotary Kiln

High velocity straight winds at CIFg

Tornado at tbe EAVILAWVd

Tornado at tbe EAV/lLTVe

UnintentiOna] exhumation of ELLTf

Explosion at CIFg - backhoe housing

Highwindatthe EAV/lLTVe

HighwindattheEAV/LAWVd

Explosion at CIFg - tank farm tank

DOEIEIS-02 17
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Table F-9. List ofpotential accidents associated with themanagement oflow-level waste.

No.
Annual Dosea Risk

Accident description frequency (rem) (rem/yr)

1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

2.00E-02
8.30E-02
8.30E-02
8.30E-02
2.00E-02
2.00E-02
8.30E-02
2.00E-02
2.00E-02
1.90E-07
8.30E-02
2.34E-04
1,00E-03
1.00E-03
2.00E-05
1.50E-04
2.00E-02
2.00E-05
2.00E-05
8.30E-02
4,00E-04
I.00E-03
1.00E-03
3.40E-07

2.60E-01

4,70E-02

2. 10E-02

1.90E-02

4.00E-02

3.60E-02

8.60E-03

3. 10E-02

3.1OE-O2

6.85E-03

5.35E-05

1.07E-02

3.04E-04

2.65E-04

1.18E-02

1.57E-03

5.23E-06

4.90E-03

4.40E-03

3.90E-07

5.64E-05

2.00E-05

1.50E-05

5.36E-03

5.20E-03
3.90E-03
1.74E-03
I,58E-03
8.00E-04
7.20E-04
7.14E-04
6.20E-04
6.20E-04
1.30E-04
4,44E-06
2.50E-06
3,04E-07 ITC
2,65E-07
2.36E-07
2.36E-07
1.05E-07
9.80E-08
8.80E-08
3.24E-08
2.26E-08
2,00E-08
1.50E-08
1.82E-09

a. Thedose given is fortheoffsite maximally exposed individual (ME1)using 99.5 percentile meteorology.
b. E-Area Vaults/Interrnediate-LevelNontritiumVault.
c. E-Area Vaults/Long-Lived Waste Storage Buildings,

d. E-Area Vaults/Low-Activity Waste Vault.
e. E-Area Vaults/Intermediate-Level Tritium Vault,
f. Engineered low-level trenches.
P. Consolidated Incineration FaciliN.
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F.5.2.2 Accident Analysis for the Low-Lev el Waste No-Action Alternative

This section addresses the effects of postulated accidents associated with the no-action alternative for

low-level waste. The postulated accidents provide a baseline for comparison of the effects of the

TE I P0s~1atedaccidentsassociatedwiththeotheraltematives,

Impacts from Postulated Radiological Accidents

From the list of potential radiological accidents presented in Table F-9, the representative bounding

accident scenarios were identified for the no-action alternative through the binning process described in

Section F.4. 1. Figure F-3 identifies the highest-risk accident scenarios for the four frequency ranges, As

shown in Figure F-3, most of the accidents were in the anticipated freauency range. This distribution of

accidents is due to the levels of radioactivity associated with low-level waste. At the lower accident

frequency ranges, the risks become quite small compared with those in the anticipated accident

frequency range. Consequently, for the no-action alternative, it was not necessary to analyze an accident

scenario beyond the extremely unlikely accident frequency range. ‘fable F-10 lists the Iuw-level wasle

representative bounding accidents, accident consequences, and latent fatal cancers for exposed workers

and the public.

The low-level waste representative bounding accidents and their impacts, as identified in Table F- 10, are

described below:

Accident Scenario 1– Container breach at the intermediate-level nontritium vault (two containers,
TE

noncombustible waste): The intermediate-level nontritium vault would contain both combustible waste

(paper, plastics, cloth, etc.) and noncombustible waste (scrap hardware) contaminated with mixed fission

products. Accidents involving this scrap could result in the airborne release of this contamination. The

major contributor to the dose would be the waste material, which becomes airborne as a result of the

accident. In order to estimate the consequences of this accident, the following conservative assumptions

were made:

. Two waste containers were breached. This assumption is based on the hypothetical situation in

TE I which one waste container was being placed (by crane) into the intermediate-level nontritium

vault cell and was inadvertently dropped (through either human error or crane malfunction) on a

TE I second waste container already within the intermediate-level nontritium vault cell, resulting in a

breach of both containers.
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Table F-IO. Representative bounding radiological accidents forlow-level waste under theno-action alternative.

Pointestimateof increasedrisk per yed

(increasedriskof fatal cancerspe, occ.rren~)b

Accidentconsequences Latent fatal cancers

Offsite
Frequency Uninvolved Uninvolved maximally Population OfTsite
per yeu workerat workerat exposed wiIhin Uninvolved Uninvolved maximatly Pop.latio”

(accident I00 meten 640 meters individual 80 kilometers workerat workerat exposed
No,

wifhin
Accidentdescription rtig,) (mm) (mm) (rem) (person-rem) 100meters 640 meters individual 80 kilometers

I

I Confainerbreachat fhe lLNTVd 2.00E-02 6.47E+OI 2.30E+o0 3,31E-02 1.68E+03 1,04E-03 1.84E-05 3.31E-07 1.68E-02

(anticipated) (5,18E-02) (9.20E-04) (1.66E-05) (8.40E-01)

I
13 Htgbwind at fhe ILNTVd 1.00E-03 1.OIE-03 6.08E-04 3.04E.04

(unlikely)
2.IIE+oI 4.04E-10 2.43E-10 1.52E-10 1.06E-05

TE (4.04E-07) (2.43E-07) (I,52E-07) (1.06E-02)

I 15 Tornadoat fhe lLNTVd 2.00E-05 4.07E-04 7.73E-02 1.t8E.02 1.18Ett31 3.26E-12
(exfremely

6.18E-10 LI8E-10 1.18E-07
(1.63E-07) (3.09E-05) (5.90E-06)

unlikely)
(5.90E-03)

a. Pointestimateof increasedrisk per year is calculatedby multiplyingtie consequence(dose)Vlatentcancerconversionfactir VamIud fxquency.
T b. Increasedrisk of fatal cancersFr occurren= is calculatedby multiplyingthe consequence(dose)Wlatentcancerwnvmion factor.
% c. A cons.wafive assumptionof 9.5 percentilemeteorologywas assumedfor determiningaccident.onsequen=s for the exposedpopulationwithin 80 kilometers A less conservativemeteorology

(50 percentile)w= usedto delennine fhe accidentansequenms for exposedindividuals.
TE I d. Intermediate-kvel No”-TritiumVault.
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. Analysis has shown that the mdiomrclide release due to rupture of a waste container in the

intermediate-level nontritium vault that contains a noncombustible waste form would

conservatively bound the release of an intermediate-level nontritium vault container that contains

a combustible waste form, Therefore, it is conservatively assumed for this analysis that the two

damaged waste containers have noncombustible waste aa their contents,

. Radiological container inventory for the intermediate-level nontritium vault is based on

120 percent of the maximum estimated value.

Accident Scenario 13 – High wind at the intermediate-level nontritium vault (one container): In a

moderate hazard facility, DOE (LLNL 1990) specifies a maximum wind speed of 175 kilometers

(109 miles) per hour and,a wind-driven missile in the form of a two-by-four plank weighing

6.8 kilograms (15 pounds) and traveling with a horizontal speed of 80 kilometers (50 miles) per hour at a

msximum height of 9 meters (30 feet), The accident analyzed for this high-wind event is the breacb of

one container as the result of a wind-driven missile entering the open top of the intermediate-level

nontritium vault and striking a waste container, It is assumed that 0.1 percent of the waste material

becomes airborne, Analysis hasshown thatthe radionuclide release would bethesame asthatforthe

container breach accident described above, Therefore, itisconsewatively assumed thatthe high-wind-

driven missile strikes containers that contain noncombustible waste.

Accident Scenario 15 – Tornado (220 kilometers per hour) at the intermediate-level nontritium vault

(twocontainers): ~eaccident analyzed forthe220-kilometer (137-mile) perhour tomadois the breach

of@ocontainers astheresult oftwotomado-driven missiles entering theopentop of the intemrediate-

Ievel nontritium vault and each striking one waste container, for a total of two failed containers.

Analysis has shown that the radionuclide release would be the same as that for the container breach

accident described above. Therefore, itisconsematively assumed that thetomado-driven missiles strike

containers that contain noncombustible waste.

F.5.2.3 Accident Ana Ivsis for the Low-Level Waste Under Alter native B

This section addresses the impacts of postulated accidents for low-level waste associated with

alternative B.

TC

I TC

TE

TE

ITE

ITE
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F.5.2.3.1 Impacts from Postulated Radiological Accidents

This section presents the potential effects of postulated radiological accidents at facilities identified in

TE I Table F-8 forthelow-level waste managementdescribed ina,temativeB. FigureF-4showsthe highest-

risk accident scenarios for the four frequency ranges. As shown in Figure F-4, most of the accidents

analyzed were in the anticipated accident frequency range. The distribution of accidents analyzed is

indicative of the levels of radioactivity associated with low-level waste. At the lower accident frequency

ranges, the risks become quite small compared to those in the anticipated accident frequency range,

Accidents associated with the Consolidated Incineration Facility occur in the less frequent accident

ranges. Table F-1 I lists the representative bounding accidents, accident consequences, and latent fatal

cancers for exposed workers and the public. DOE assumes that conclusions regarding representative

bounding accident scenarios could change as a result of the minimum, maximum, or expected waste

TE I forecasts. The accident analysis for each accident scenario is based on a conservative assumption of

peak utilization of facilities. That is, the minimum, maximum, and expected waste forecasts would only

affect how long the facilities would operate. Therefore, while the consequence or frequency of

postulated accidents do not change, the expected duration of risk f,e.m a facility-specific accident

scenario could be longer or shorter, depending on the case. The number of new facilities needed to meet

the low-level waste management requirements could be affected by the minimum, maximum, and

expected waste forecasts. Thus, the consequence or frequency of specific accident scenarios could be

increased or decreased, depending on the case. Impacts for these cases will be addressed in the

representative bounding accident descriptions,

TE I AccidentSce nario 1 – Container breach at the intermediate-level nontritium vault (No containers,

noncombustible waste): This accident scenario is detailed in Section F.5. 1.2. This accident scenario is

considered the representative bounding accident for the anticipated accident range. Under the expected

waste forecast, four additional intermediate-level waste vaults are expected to be required. For the

minimum waste forecast with NO additional intermediate-level waste vaults, it could be assumed that the

frequency of this accident would be less than for the expected waste forecast, For the maximum waste

forecast with nine additional intermediate-level waste vaults, it could be assumed that the frequency
TE

would be greater than for the expected waste forecast (i.e., more containers are at risk of a breach).

Accident Scenario 12 – Large tire at the Consolidated Incineration Facility: Most tires at the

Consolidated Incineration Facility would be caused by welding, electrical shorts, friction, materials in

contact with hot process equipment, and smoking. Other causes would include lightning and explosions.

The consequences of such fires would be monetary losses, injuries and death to personnel, and
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Table F-Ii. Representative bounding radiological accidents forlow-level waste under alternative B.

Pointestimateof increasedrisk per ye@

(increasedrisk of fatal cancersper occ.me”ce)b

Accidentconsequences Latentfatal cancers

Offsite
Frequency Uninvolved Uninvolved maximally Population Offsite
per year workerat workerat exposed with,. Uninvolved Uninvolved mmimdIy Population

(accident I00 metcn 640 meters individual 80 kilometcrsc workerat wo[kerat
No.

exposed wititn
Accidentdescri~tio” range) (rem) (rem) (rem) (p.rson-Em) 100meters &O meters individual SOkilometers

I

i Container breachat tie ILNTVd 2.00E.02 6.47E+oI 2.30E+O0 3.31E-02 1.68E+03 I.ME-03 1.84E-05 3.31E-07 1.68E42

TC (anticipated) (5.18E-02) (9.20E-04) (1.66E-05) (8.40E-01)

TE ‘2
Large tire at CIFe 2.34E-04 2.55E+o0 8.15E-02 1.40E-03 9.58E+OI 2.39E-07 7.63E-09 L64E-10 L12E-05

(unlikely) (1.02E-03) (3.26E-05) (7.00E-07) (4.79E-02)

Is Tornado mfhe ILN’fVd 2,00E-05 4,07E-04 7.73E-02 !.18E-02 l,18E+Oi 3.26E-12 6.18E-!O L18E-!O 1.18E-07
(extremely (1.63E-07)

TE
(3.09E-05) (5.90E-06) (5.90E-03)

unlikely)

24 Explosionat CIFe - tank farm 3.40E-07 1,28E+o0 4.07E-02 7.OIE-04 4.79E+oI L74E-10 5,54E-12 1.19E-13 8.14E-09
7 (beyo”d- (5.12EQ)
:

(1.63E-05) (3.51E-07) (2.40E-02)
extremely.
unlikely)

a. Point estimateofi"creaed risk pe, yemiscdc.lated bymultiplying tieconsequence (do~c)%latentcmcerconvemio" factorVmnualfiequcncy.
b. f"c~med riskoffatal cmcefi~r occum"ce iscdculated bymultiplying tiew"sequmce (dose)Wlate.t cmmrmnvemion faclot.
c. Amnsewative zsumption of%.5~rcentile meteorologywa=s.med fordetemining accidentconsequencesfortieexposed populationwitiin8Ok~lometen, Ale$sconseIvative mete0rolo8y

(50 percentile)was usedb determinef6e accidentconsequencesfor exposedindividuals.
d. Infennediate-LcvelNon-TritiumVault.

TE I . . Consolidatedln.ineration Facilify

i
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radiological doses. This accident scenario is considered the representative bounding accident for the

unlikely accident range.

For alternative B – minimum, maximum, and expected waste forecasts, the Consolidated Incineration

Facility would operate from 1996 to 2024 and the highest-risk accident in this frequency range would be

Accident Scenario 13: High wind at the intermediate-level nontritium vault,

Accident Scenario 15– Tornado [220 kilometers(137 miles) per hour] at the intermediate-level

nontritium vault: This accident scenario is detailed in Section F.5.2,2 and is considered the

representative bounding accident for the extremely unlikely accident range.

Accident Scenario 24 – Explosion of tanks associated with the Consolidated Incineration Facility: Tanks

located in the vicinity of the Consolidated Incineration Facility include hvo liquid waste blend tanks.

These 16-cubic-meter (4,200-gallon) tanks receive wastes from various sources and blend them to a

proper viscosity and heating value prior to feeding into the rotary kiln. Each tank is fitted with an

agitator that continually mixes the waste and a heater that maintains the temperature. Fuel in the form of

liquid waste is always present in the tanks. Potential ignition sources include a malfunction of the

agitator or heater. Such a malfunction would have to include disintegration of an agitator impeller or an

electrical short in the heater that overrode thermostatic control, A transfer error could also be an ignition

source if highly incompatible materials were introduced into a tank. Lightning could be an ignition

source if the tank was not properly grounded. Simultaneously, a nitrogen blanketing system would have

to fail and oxygen would have to be introduced into the tank head space for an explosion to occur,

Failure of the nitrogen blanketing system initiates visual and audible alarms and stops all tank-feed and

transfer operations. Once the blanketing system failed, there would be a period of time before enough

oxygen could diffuse into the tank head space to cause an explosion. This accident scenario is

considered the representative bounding accident for the beyond-extremely-unlikely accident range.

For alternative B – minimum, maximum, and expected waste forecasts, the Consolidated Incineration

Facility is expected to operate from 1996 to 2024. Technical reports identified no accidents from 1994 to

1996.
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F.5.2.3.2 Impacts from New or Proposed Facilities

TC I Table F-8identifies~0 proposed facilities underaltemativeB forwhich"oquantitative accide"t

analyses exist. These facilities are listed and briefly described below. Because these facilities are

TE I pr0p0sedandtheirdesignsarenotnecessarilycomplete,quantitativeanalysesatthistimewouldProvide

non-meaningful risk information (because the designs could be changed) that could be compared to the

risk information available for existing facilities. However, DOE will perform quantitative analyses

TE I throughoutthedesig", constmction,andoperation phasesofthesoil sotifacili&inaccorda"cewith

requirements, and DOE will ensure that the risks associated with operating these facilities are within

established regulatory guidelines.

TC I

soil SOrt facili~ – The soil sort facility would sort and segregate clean and contaminated soils. This

facility would provide standard sand-and-gravel-handling equipment with instrumentation for monitoring

radiation, Radiation detectors would divert contaminated material traveling along a conveyer system in a

different direction from the clean soil. By locating small particles of radioactive material dispersed

throughout the soil, contaminants could be isolated and removed, It is assumed that the accidents at the

soil sort facility would be bounded by the accidents selected for alternative B.

Offsite smelter – DOE is currently studying tbe use of an offsite smelter to determine the economic

feasibility of recycling low-level contaminated stainless-steel scrap obtained during the

decommissioning of retired SRS facilities. The intended end products of the stainless-steel recycling

process are containers [2,83-cubic meter (100-cubic foot) boxes and 55-gallon drums] for the disposal or

storage of radioactive waste originating within the DOE complex. Since no decisions on siting,

configuration of equipment, or even whether the project would be completed have been made at this

time, DOE assumes that accidents involving an offsite smelter would be bounded by the accidents

selected for alternative B.

TC

Offsite low-level waste volume reduction – DOE plans to use an offsite vendor to supercompact,

repackage, or incinerate low-level waste. None of the potential accidents involving low-level waste

identified in Table F-9 occurred at the compactor facilities. Accidents identified for low-level waste at

the Consolidated Incineration Facility were not representative bounding accidents. Therefore, DOE

assumes that accidents involving an offsite volume-reduction facility would be bounded by the accidents

selected for alternative B,
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F.5.2.4 Accident~alvsis for Lnw.Level Waste Under Alternative 4

Alternative A emphasizes a limited treatment configuration, Its accident analysis is the same as that for

the no-action alternative, The facilities under alternative A are identical to the faci Iides identified to

support the no-action alternative, The impacts from the postulated radiological accident scenarios are the

same as described in Section F,5 ,2.2 (Figure F-3).

F.5.2.5 Accident Anal vsis for Low-Lev el Waste Uncler Alterna tive C

Alternative C emphasizes an extensive treatment configuration. The facilities listed in Table F-8 for

alternative C are similar to those that support alternative B for low-level waste, except that alternative C

includes a proposed non-alpha vitrification facility, Since this facility does not present a representative

bounding accident, the effects from the postulated radiological accident scenarios for alternative C are

identical to those for alternative B, as described in Section F.5 ,2.3 (Figure F-4). A qualitative evaluation

of the impacts associated with the non-alpha vitrification facility is as follows:

Non-alpha vitrification facility – The non-alpha vitrification facility would prepare waste for

vitrification, vitrify it, and treat the secondary waste gases and liquids generated by the vitrification

process. The waste would fall in the following treatability groups: soils, job-control waste, and

equipment. The facility would consist of a thermal pretreatment unit, a melter, and an offgas treatment

unit. The afterburner would enhance destruction of any remaining hazardous organic compounds prior to

treatment in the offgas system. It can be assumed that the accident initiators for the non-alpha

vitrification facility would be similar to those for the Defense Waste Processing Facility vitrification

facility, However, the releases would be minor in comparison. It is also assumed that the offgas

treatment unit accidents would be similar to those for the F/H-Area Effluent Treatment Facility.

F.5.2.6 ImDacts to In volved Wo rkers from Accidents Involvinp Low-Level Waste

TC

The representative bounding accident scenarios for low-level waste involve the intermediate level

nontritium waste vaults, the long-lived waste storage buildings, and the Consolidated Incineration

Facility. For the intermediate level nontritium vaults, scenarios involve a container rupture, a tornado,

and a high wind accident scenario. For the container-rupture scenario, dose contribution from direct
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radiation exposure is not considered major because operations are carried out remotely. The following

features are provided to control exposure and limit injuries to workers due to container rupture:

. The crane operator is shielded from waste containers.

. The crane operator has dosimetry with an audible alarm that snunds when a preset dose is

reached.

● The waste container Iifiing-fixtures are remotely controlled from the crane control cab.

. Cell covers are installed over partially filled cells to provide radiation shielding.

. The cell cover lifting-fixture is remotely controlled from the crane control cab and the shielding

plugs are remotely engaged and disengaged.

Because high winds and tornadoes can usually bc predicted and proper precautions taken before major

damage occurs, radiological and/or chemical effects to the facility workers due to high winds or

tornadoes are considered to be minor. Procedures exist to discontinue operation and place waste

containers in safe temporary storage areas in cases of inclement weather.

For the long-lived waste storage buildings accident scenario, a tire involving a dropped deionizer vessel

was identified as the representative bounding accident. Although workers would only be expected to be

in the immediate vicinity of the long-lived waste storage buildings during waste handling operations,

they would be exposed to occupational and industrial types of injuries associated with a tire and could

possibly receive a dose due to exposure to radioactive materials.

The accident scenarios for the Consolidated Incineration Facility involve a tire or explosion. The

consequences to facility workers from either a fire or explosion in the immediate area include

occupational and industrial ~pes of injuries (possibly including death) as well as doses resulting from

contact with radioactive materials.

While some exposure to involved workers could occur due to an accidental release of radioactive

materials in all scenarios, DOE assumes no fatalities to workers would be likely from radiological

consequences.
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F.5.2.7 Jmtracts from Low-Level Waste C heroical Accidents

No chemical hazards assessment was performed for the low-level radioactive waste facilities. The

chemical inventories for each facility that has hazard assessment documentation were compared to the

reportable quantities as listed in 40 CFR Part 302.4. None of the facilities has sufficient quantities of

hazardous chemicals to warrant a complete chemical analysis.

F.5.3 HAZARDOUS WASTE

Iderrtificat ion of Haza rdous Waste Fa cilities

The accident analyses considered facilities and processes that support the management of hazardous

waste, The facilities were identified from the hazardous waste information provided in Chapter 2,

Table F-12 lists the facilities associated with each of the alternatives, Descriptions of these facilities are TE

provided in Appendix B.

Table F-12. Hazardous waste facilities identified by alternative. [ TE
Alternative C Alternative B

Alternative A (extensive (moderate
No-action (limited treatment treatment treatment

List of facilities alternative configuration) configuration) configuration)
Hazardous waste storage x x x’ x
facilities

M-Area Air Stripper x x x x

Recycleunitsa x x x x

Containment buildingb,c x

Non-alpha vitrification

faci]ityb

x

Consolidated x Xd x
Incineration Facility

a. Recycle units include silver recovery, refrigerant recycle, lead melter, and solvent distillation. These units do
not have quantitative or qualitative accident analyses available. Accidents for recycle units are assumed to be
bounded by the accident scenarios selected for this alternative,

b. Proposed facility.
c. Accidents for the containment building are assumed to be the same as those identified for the Hazardous

WasteMixed Waste Treatment Building identified in the technical report presenting accident analyses for solid
wastes (WSRC 1994c). I TE

d, Facility operates until proposed facility comes on line,

F-37



DOE/EIS-0217
July 1995

TE I Although T~bl~ F. 12 identifies several nuclear facilities (e.g., Consolidated Incineration Facility), there

are no radiological accidents associated with hazardous waste. Radiological material with a hazardous

waste component was identified as mixed waste and is addressed in Section F.5 .4.

Since mixed waste facilities contain radioactive materials with a hazardous chemical component, and in

some cases, results of the accident scenarios for mixed waste bound the chemical hazards at hazardous

waste facilities, impacts from chemical hazards for hazardous waste are addressed in Section F.5.4.7 for

mixed waste.

F.5.4 MIXED WASTE

The following evaluation addresses the impacts of postulated accidents associated with the alternatives

considered in this EIS for the management of mixed waste.

F.5.4.1 ~a es an deciliti d Acci nts: Mixed Waste

The accident analyses considered facilities and processes that support the management of mixed waste.

TE I The facilitieswereidentified from themixedwasteinfomation provided i" Chapter2. Table F-13 lists

the facilities associated with each of the alternatives. Descriptions of these facilities are provided in

Appendix B. For each facility, a list of postulated-accident scenarios was developed to support the

accident analysis for each mixed waste alternative. Accidents for RCRA disposal are assumed to be the

same as those identified for tbe Hazardous Waste/Mixed Waste Disposal Facility vaults, The design of

these vaults (concrete vaults with temporary steel covers) and their operations (waste containers are

transferred from trucks to the vaults via overhead crane) are similar to that of the intermediate-level

waste vaults, The postulated-accident scenarios for the intermediate-level nontritium vaults are assumed

to bound the impacts of postulated accidents for RCRA disposal.

Table F-14 lists potential accidents. This information was extracted from the technical reports
TE

supporting this EIS (WSRC 1994b, c, and e), While all the accidents listed in Table F-14 are supported

by quantitative analyses, they are not listed in this table because accident impacts for proposed facilities

are mainly qualitative,
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Table F-13. Mixed-waste facilities identified by alternative. I TE

AlternativeB
AlternativeA AlternativeC (moderate

No-action (limitedtreatment (extensivetreatment treatment
Listof facilitiesareaa alternative configuration) configuration) configuration)

Organic waste storage tank x x x x

F/H-Area EM”ent Treatment

Facility x x x x

Mixed waste storage facilities x x x x

Solvent storage tanks x x x x
S29.S30 and S33-S36

Aqueous and organic waste x
storage tanks

SRTC mixed waste storage tanks x x x x
(ion exchange)

M-Area Vendor Treatment x x x x
Facility

RCRA dlSpOSala x x x x

Process Waste Interim Treatment x x x
Facility (Bldg. 341-l M)

Containment buildingb,c x x x

Non-alpha vitrification facilityb x x

Soil sort facilityb x

Consolidated Incineration Facility x Xd x

Dilute Efffuent Treatment Facility x x x
(Bldg. 341-M)

a.

b.
c,

d.—

Accidents for Resource Conservation and Recovery Act (RCRA) disposal are assumed to be the same as those

identified for the Hazardous Waste/fvfixed Waste Disposal Facility vaults identified in the technical repofi
(WSRC 1994c).
Proposedfacility.

[ TE

Accidents for the containment building are assumed to be the same as those identified for the Hazardous
Waste/MixedWasteTreatmentBuildlng identifiedin the technicalreportpresentingaccident analyses for solid ~E
wastes (WSRC 1994c).

Facility operates until proposed facility comes on line,

F.5.4.2 Accident Analvsis for the Mixed Waste No-Action Alternativ~

This section addresses the impacts of postulated accidents associated with the no-action alternative for

treating mixed waste. The postulated accidents provide a baseline for comparison of the effects of the

postulated accident associated with the action alternatives,
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rE I Table F.]4. List of potential accidents associated with the management of mixed waste.

Annual Dosea Risk

No. Accident description frequency (rem) (remlyr)

1 Container breach at the EAV/lLNTVb 2.00E-02 2.63E-01 5.26E-03

2

3
A

5
6
7
8
9
10

11

i2
13
14
15
16
17
18
19

20
21
22
23

24

25

26
27
28

29

30
31

32
33

34

35

36

Fire at the EAV/ILNTVb

Excessive open containers at the containment building
Release due to multiple open containers at tbe containment
building
Excessive inventory at the containment building
Earthquake at the containment building
Drum spill and tritium release at the containment building
Tornado at the containment building
Release due to one open container at the containment building
Evaporation/dispersal of two to ten containers at the containment
building

Earthquake at the SRTCc storage tanks
F2 iortr~do at Building 316-!.i
Earthquake (0.04g) at Building 3 16-M
F3 tornado at Building 316-M
High wind at the containment building

Large tire for entire CIFd
F4 tornado at Building 316-M

Drop/Spill/Leak at the SRTCc storage tanks

High wind at the EAV/lLNTVb
Earthquake at CIFd
Explosion at CIFd - rotary kiln
Tornado at the EAV/ILNTVb

High velocity straight winds at CIFd
Explosion at the containment building releasing 50 percent of
tritium invento~
Fire at the containment building releasing 50 percent of tritium
inventory
Release at Building341- 1M Building due to earthquake
Explosion at CIFd - backhoe housing
Normal processing with tritium ETFe airborne release due to
straight wind

Normal processing other than tritium ETFe airborne release due to
straight wind
Rainwater flooding at the containment building

Normal processing with tritium ETFh liquid release due to straight
wind
Aircraft crash into the containment building

Normal processing other than tritium ETFe liquid release due to
straight wind
NomIal processing with tritium ETFe airborne release due to
tornado

Normal processing other than tritium ETFe airborne release due to
tornado
Nomal processing with tritium ETFe airborne release due to
earthquake

8.30E-02

1.00E-02
3.00E-03

5.00E-03
1.50E-03
5.00E-03
2.00E-02
7.74E-03
2.00E-04

2.00E-04
! !’)~.~~

2.00E-03
2.80E-05
2.00E-02
2.34E-04

3.50E-06
1.50E-02
1,00E-03

1.00E-03
1.50E-04

2.00E-05
2.00E-02
1.00E-06

I .00E-06

2.00E-04
4.00E-04
1.20E-03

1.20E-03

1.00E-06
1.20E-03

1.60E-07
1.20E-03

4.50E-05

4,50E-05

2.00E-04

8.60E-03

5.68E-02
6.81E-02

3.20E-02
6.20E-02
1.60E-02
3.05E-03
6.20E-03
6.00E-02

5.84E-02
~,~~~.~~

1.65E-03
1.18E-01
1.53E-04
1.07E-02
4.72E-01
6.52E-05
3.40E-04
2.65E-04

1.57E-03
1.18E-02
5.23E-06

5.58E-02

5.58E-02

1.54E-04
5.64E-05
1.47E-05

1.46E-05

1.60E-02
9.40E-06

6.78E-02
7.70E-06

2.04E-04

2.03E-04

2.77E-05

7.14E-04

5.68E-04
2.04E-04

1.60E-04
9.30E-05
8.00E-05
6. 10E-05
4.80E-05
1.20E-05

1.17E-05
fi.3f E.n6
3.30E-06
3.30E-06
3.06E-06
2.50E-06

1.65E-06
9.77E-07
3.40E-07
2.65E-07
2.36E.07

2.36E-07
1.05E-07

5.58E-08

5.58E-08

3.08E-08
2.26E-08
1.76E-08

1.75E-08

1.60E-08
1.13E-08

1,08E-08
9.24E-09

9.18E-09

9.14E:09

5.54E-09
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Table F-14. (continued), I TE

Annual Doses Risk
No. Accident description frequency
37

(rem) (remlyr)

9,40E-06

38

39

40
41

42

43
44

45

46
47

48
49

50

51

52
53

54
55
56
57

58

59

60
61
62

Normal processing with tritium ETFe liquid release due to
earthquake

Explosion at CIFd - tank farm tank
Normal processing other than tritium ETFe liquid release due to
earthquake
Explosion at CIFd - tank farm sump and diked area

Normal processing other tian tritium ETFe airborne release due to
earthquake
Design basis ETFe liquid release due to straight wind

Normal processing with tritium ETFe liquid release due to tornado

Normal processing other than tritium ETFe liquid release due to
tornado

Design basis ETFe.airbome release due to straight wind
Design basis ETFe airborne release due to tornado
Normal processing with tritium ETFe airborne release due to

transfer error

Design basis ETFe liquid release due to earthquake

Normal processing with tritium ETFe airborne release due to
corrosion damage
Normal processing other than tritium ETFe airborne release due to
transfer error
Normal processing other than tritium ETFe airborne release due to
corrosion damage
Design basis ETFe airborne release due to leaks

Release at DETFf due to etibquake

Design basis ETFe airborne release due to overflow

Design basis ETFe liquid release due to tornado
Design basis ETFe airborne release due to earthquake
Normal processing with tritium ETFe airborne release due to a
siphoning incident
Design basis ETFe airborne release due to spill

Normal processing other than tritium ETFe airborne release due to
siphoning incident

Design basis ETFe airborne release due to transfer error

Design basis ETFe airborne release due to corrosion damage
Design basis ETFe airborne release due to a siphoning incident

2.00E-04

3.40E-07

2.00E-04

1.90E-07
2.00E-04

9.84E-06
4.50E-05
4.50E-05

9.84E-06

3.69E-07
1.80E-02

1.64E-06
8.80E-02

1.80E-02

8.80E-02

2.13E-02
2.00E-03

1.48E-03
3,69E-07
1.64E-06
2.60E-03

1.48E-03
2,60E-03

1.48E-04

7.22E-04
2.13E-05

5.36E-03

7.70E-06

6.85E-03
2.50E-06

4.70E-05
9.40E-06

7.70E-06

1.12E-05

2.83E-04
4.46E-09

4,70E-05
8.75E.1O

1,72E-09

3.38E-lo

1.35E-09

1.17E-08
1.44E-08
4.70E-05
8.40E-06

1.12E-09

1.88E-09

4.34E-10

6.86E-09
1,35E-09
1.73E-09

1.88E-09

1.82E-09

1,54E-09

1.30E-09

5.00E-10

4.62E-10

4.23E-10
3.47E- 10

I.1OE-10
1,O4E-10

8.03E-I I

7.71E-11
7.70E-11

3.1 OE-II

2,97E-11

2.88E-11

2.34E-11
2.13E-11
1.73E-11
1.38E-1 I

2.91E-12

2,78E-12

1.13E-12

1.02E-12
9.75E-13

3.68E-14

a. The dose given is for the offsite maximally exposed individual using 99,5 percentile meteorology,

b. tnternrediate-level nontritium vault.
c. Savunnah River Technology Center.
d. Consolidated Incineration Facility.
e. F/H-Area Effluent Treatment Facility,
f. Dilute Effluent Treatment Facility (Bldg. 341-M).
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F.5.4.2.1 Impacts from Postulated Radiological Accidents

TE I Fromthelistofpotential radiological accidents presented inTableF-14,the representative bounding

accident scenarios were identified for the no-action alternative using the binning process described in

Section F.4. 1. Figure F-5 shows the highest-risk accident scenarios for the various frequency ranges for
TE

the no-action alternative. AS shown in Figure F-5, the accidents associated with mixed waste are

analyzed over a broad spectrum of consequences and frequencies. The accident scenarios postulated for

the F/H-Area Effluent Treatment Facility generally present lower consequences, while accident scenarios

TE I postuiatedforvau*tdisposalfacilitiesgenerallypresenthigherconsequences. TableF-lS lis~sthe

representative bounding accidents, accident consequences, and latent fatal cancers for exposed workers

and the public.

TE I Accidents emuio 1 – Container breach at the intermediate-level nontritium vault (two containers,

noncombustible waste): This accident scenario is detailed in Section F.5.2.2 and is assumed to be

representative of a mixed waste accident for vault disposal.

Accident Scenario 11 – Earthquake at the Savannah River Technology Center storage tanks: The

earthquake (greater than 0.2g) is assumed to impose reaction loads on the above-grade confinement

structure and damage the structure. The below-grade stmctures, including the tank cells, are expected to

respond with the ground motion, so major damage is considered unlikely. Similarly, because of their

wall thickness [1.27 centimeters (0.5 inch) stainless steel], short height [3.35 to 3.96 meters (11 to

13 feet)], and small diameter [3 to 3.66 meters ( 10 to 12 feet)], it is unlikely that the tanks would rupture.

However, in this scenario, the tank and cell exhaust filtration is assumed to be disrupted. This disruption

is accounted for by assuming that the inventory of two 13.6-cubic-meter (3,600-gallon) high-activity

waste tanks is available for airborne release. It is estimated that 0.1 percent of the radionuclides

contained in the tank becomes airborne.

Accident Scenario 14 – F3 tornado at Building 3 16-M: Building 3 16-M (mixed waste storage building)

is an outdoor storage area on a concrete base, with a roof and no sidewalls. Waste is stored in approved

containers, generally 55-gallon drums and large steel boxes. Based on a similar analysis for the Burial

Ground, an F3 tornado [a tornado with rotational windspeeds of 254 to 331 kilometers (158 to 206 miles)

per hour] is assumed to rupture 25 percent of the drums, It is assumed that 100 percent of the drum

contents could be scattered,

Accident Scenario 46 – Design basis F/H-Area E~uent Treatment Facility airborne release due to

tornado: This accident scenario is detailed in Section F.5. 1.2.1.
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TE I Table F.I5. Representative bounding radiological accidents for the no-action alternative for mixed wastes.

Pointestimateof increasedrisk per yc~

(increwed riskof fatal cancersPC,occurrence)b—
Accidentconsequences Latent fatal cancers—

Offsite
Freauencv Uninvolved Uninvolved maximally Population Offsite
per year” workerat workerat exposed witi!n Uninvolved Uninvolved maximally Population

(accident 100meters 640 meters individual 80 kilometenc workerat workerat exposed within
No, Accidentdescription range) (rem) (rem) (rem) (peno”-rem) 100metem 640 meters individual so kilonlcters

I

I Conti,nerbreach at tie ILNTVd 2,00E-02 6.47E+0I 2.30E+o0 3.31E-02 1.6SE+03 1,ME-03 1,s4E-05 3.31E-07 1.6SE-02

(anticipated) (5.ISE-02) (9.20E-04) (1.66E-05) (8.40E-01)

II Emhquake at the SRTCeStorag. 2.00E-04 6.00E+OO [.92E-01 8.06E-03 3.60E+OI
(unlikely)

4.80E-07 1.54E-08

Tanks (2.40E-03) (7.6SE-05)

TE ‘4 F3 tornadofat Building316-M 2.SOE-05 4.78E-04 1.15E-01 1.18E-01 7.98E-02 5.35E-12 1.29E-09
(extremely (1.91E-07) (4.60E-05)
unlikely)

46 Oesignbasis ETFg airbomc release 3.69E-07 2.17E-03 6.9IE-OS 3.90E-05 3.44E-04 3.20E-13 1.02E-14

T due to tornado (beyond- (S.68E-07) (2.76E-08)

E cxwmely -
unlikely)

a. Pointestimateof increasedrisk per yem is calculatedby multiplyingtie consequence(dose)v latentcancerconversionfactorv annualfrequency.
b. Increasedrisk of fafal cancersper occumenceis calculatedby multiplyingthe consequence(dose)Vlatentcancerconversionfactor.
c. A .onsewative assumptionof 99.5 percentilemeteorologywas assumedfor detertniningaccidentconsequencesfor the .xposed per,.lation witinn gOkilometers

(5o percentile)w= used to determinet6e accidentconsequenzs for exposedindividuals.
d. intermediate-LevelNon-Triti.m Vault.

TE I ‘
SavannahR,ver TechnologyCenter.

f F3 tornadoeshave rotationalwind speedsof 254 to 331 kilometers(15Sto 206 miles)per b.ur.

8.06E-10 3.60E-06
(4.03E-06) (1.80E-02)

1.65E-09 1,12E-09
(5.90E-05) (3.99E-05)

7.20E-15 6.35E-14
(1.95E-08) (1.72E-07)

A lessco.sewalive meteorology

I g EH.e”tTrcatmentFaciliV.
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F.5.4.2.2 Impacts from New or Proposed Facilities

Table F-13 identifies no new or proposed facilities for the hazardous and mixed waste no-action

alternative.

F.5.4.3 Accident Anal vsis for the M ixed Waste Under AIterative B

This section addresses the impacts of postulated accidents associated with alternative B for mixed

wastes.

F.5.4.3.1 Impacts from Postulated Radiological Accidents

This section presents potential effects from postulated radiological accidents at facilities identified in

Table F-13 for the management of mixed waste under alternative B. Figure F-6 shows the highest-risk

accident scenarios for the various frequency ranges. As shown .in Figure F-6, the accidents associated

with mixed waste are analyzed over a broad spectrum of consequences and frequencies. The accident

scenarios postulated for the F/H-Area Effluent Treatment Facility generally present lower consequences,

while accident scenarios postulated for vault disposal facilities generally present higher consequences,

Table F-16 lists the representative bounding accidents, accident consequences, and latent fatal cancers

for exposed workers and the public for alternative B. DOE assumes that conclusions regarding

representative bounding accident scenarios could change based on the minimum, maximum, and

expected waste forecasts. The accident analyses for the accide],t scenarios are based on a conservative

assumption of peak utilization of facilities [i.e., the minimum, maximum, and expected waste forecasts

would only affect how long the facilities (e.g., the Consolidated Incineration Facility)] would operate.

Therefore, while the consequence or frequency for postulated accidents do not change, the expected

duration of risk from a facility-specific accident scenario could be longer or shorter, depending on the

case. The number of new facilities needed to meet the mixed waste management requirements could be

affected by the minimum, maximum, and expected waste forecasts. Thus, tire consequence or frequency

for specific accident scenarios could be increased or decreased, depending on the case. Impacts for the

three cases are addressed in the representative bounding accident descriptions.
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Table F-16. Representative bounding radiological accidents for mixed wastes under alternative B.

Pointestimateof increasedrisk per yed

(inc~=ed riskOffakl cmc.m wr occurrence)b
Accidentconsequences Latent fatal cancers

Offsitc
Frequency Uninvolved Uninvolved mmimaliy Population Offsite
per Y.= workerat workerat exposed wiWtn Uninvolved Uninvolved m=imally POOulation
(accident 100meters 640 meters individual 80 kilometers workerat workerat exposed” LiIbin

No, Accidentdescription
~ge) (rem) (=m) (rem) (person-rem) I00 metcm 640 metes indnvidud 80 kilometers

1 Containerbreachat the lLNTVd 2.00E-02 6.47E+oI 2.30E+o0 3.31E-02 1,68E+03 L04E-03 1.85E-05

(anticipated) (5.18E-02) (9,20E-04)

4 Rcl.ased.. tomultipleopen 3.00E-03 3.91E-01 5.76E-01 8.13E-03 3.80E+02 4.69E-07 6.91E-07
containersat tie r,ontainment (.nliktly)
building

(1.56E.04) (2.30E-04)

14 F3 [omadoeat Building316-M 2,80E-05 4.78E-04 1.15E-O! l,18E-ol 7.98E-02 5.35E-12 1,29E-W
(extremely (1.91E-07) (4.60E-05)
unlikely)

T 32 Aircraficrashat the conlai”me”t 1.60E-07 1.52E+01 5.41E-01 8.32E-03
$ building

3.99E+02 9.73E-10 3.46E-I I
(beyond- (6.08Efi3) (2.16E-04)

exlremely-
unlikely)

a. Pointestimateof increasedrisk per yew iscalculatedby multiplyingthe conscq.ence (dose)# latetIIcancerconversionfactorv mnual frequency.
b. Increasedrisk of fafa!cancemwr occumnce is calculatedby m.lti~lyinz tie conseaucnce(dose)%Iate”tcance, conversionfactor,

3.31E-07
(1.66E-05)

1.22E-08
(4.07E-06)

I.65E-09
(5.90E-05)

6.66E-13
(4.16E-06)

1.68E-02
(8.40E-01)

5.70E-04
(I,90E-01)

1.12E-09
(3.99E-05)

3,19E-08
(2.00E-01)

I TE

TE

c. A cnnsewativeassumptionof 69.5 percentilemeteorologywas assumed?or determiningac~dent consequencesfor the exposedpopulationwifhin80 ktlomcter$.A lessconservativemeteomlo8y
(50 percentile)was usedto determinefhe accidentconsequencesforexwsed individuals.

d. hoennediate-LevelNon-TriliumVault.
e. F3tornadoeshave rotationalwindswcds of 254 to 331 K!lometez(158to 206 miles)per hour. I ‘E
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The representative bounding accidents and their impacts under the alternative B are briefly described

below:

TE \ Accident Sc enario 1 – Container breach at the intermediate-level nontritium vault (two containers,

noncombustible waste): This accident scenario is described in Section F.5 .2.2 and is considered to be the

representative bounding accident for the anticipated accident range.

Accident Scenario 4 – Release due to multiple (2 to 10) open containers at the containment building:

The consequences of this accident scenario are bounded by the worst unmitigated accident scenario

where the ventilation and scrubber systems of the containment building are assumed to fail. This

accident scenario is considered the representative bounding accident for the unlikely accident range,

Under the minimum, ma~i. . . ...-.- . .. fnre,-act< thecontain.ment bu!. . ...mllm nrI~~vpected waste . . . . . . . .. . . . “Idi”o i.eYne, ted to~.. . ..r . . .._ .

operate from 2006 t02024. From 1994t02006 --when thecontainment building is nonoperational--

thehighest-risk accident inthisfrequency range would be Accident Scenariol8: Earthquake at the

Savannah River Technology Center Storage Tanks.

Accident Scenario 14– F3tomado at Building 316-M: This accident scenario is detailed in

Section F,5.4.2. 1 and is considered the representative bounding accident for the extremely unlikely

accident range. Utilization ofthisfacili~ isexpected to bethesame under theminimum, maximum, and

expected waste forecasts.

Accident Scenario 32- Aircrafi crash atthe containment building: Anaircraft could breach onlythat

partofthe containment building intowhich itcrashes. DOEassumes thatthe consequences associated

with this event are the same as for the worst unmitigated accident event for the entire containment

building, Thus, whether oneorallsegments inthecontiinment building are breached duetoanaircrafi

crash, theconsequences listed forthis scenario areconsidered to rebounding. This accident scenarios

considered the representative bounding accident for the beyond-extremely-unlikely-accident range,

Under the minimum, maximum, and expected waste forecasts, the containment building is expected to

operate from 2006 t02024, From 1994t02006, thenext highest risk accident inthis frequency range

would be Accident Scenario 50: Explosion atthe Consolidated Incineration Facili~tank fam sump and

diked area.
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F.5.4.3.2 Impacts from Newer Proposed Facilities

TabIe F-13 identifies three proposed facilities under alternative Bforwhich noquantitative accident / TE

analyses exist, Accidents associated with thesoil sotifacili~ aredescribed in Section F.5,2,3.2md with

the non-alpha vitrification facility in Section F,5.2.S.

F.5.4.4 ,4ccident Analvsis for Mixed Waste Und er Alternative A

The facilities listed in Table F-13 for alternative A are identical to those that support alternative B,

except that alternative Adoesnot include thenon-alpha vitrification facili&, Since this facility was not

involved in the representative bounding accident, the effects from the postulated radiological accident

scenarios for akemative A are identical to those described in Section F.5,4,3.

F.5.4.5 Accident AnaIv sis fnr Mixed Waste Under Alte rnative C

The facilities listed in Table F-13 for alternative C are similar to those that support alternative B for I ‘fE

mixed waste, except that the Consolidated Incineration Facility does not operate for the entire 30-year

period under alternative C. Since this facili& wasnotinvolved intherepresentative bounding accident,

the effects from the postulated radiological accident scenarios for alternative C are identical to those

described in Section F.5 ,4.3.

F.5.4.6 Imuactstol nvolved Workers from Accidents In volvin~ Mixed Was&

Themixed waste accidents that have thehighest risks involve the containment building. The accident

initiators (aircraft crash, explosion, or tornado) are considered to be more dangerous to the worker than

theresuking release of contaminants. Theother accident scenarios (transfer emorsor container damage)

are not expected to cause serious injury to workers, because the operators will be equipped with a

breathing supply viaanair compressor airflow. Anemergency supply of breathing airis provided for

each worker from high pressure breathing air cylinders permanently connected to the breathing air

systems.

F.5.4.7 Imp acts from M ixed Waste Che mical Accidents

Because the mixed waste facilities contain radioactive materials with a hazardous chemical component,

the results of the mixed waste accident scenarios bound the chemical hazards at hazardous waste
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facilities. This section discusses the chemical hazards for mixed wastes, as well as those for hazardous

wastes.

A chemical hazards analysis was performed for the Consolidated Incineration Facility as part of a safety

analysis report. The basis for this analysis was that the chemical inventory would be such that an

unmitigated release of all the material in one section of the facility would result in concentrations of

TE I chemicalsat 100meters(328feet) *essthanone-halftheconcentrationthatisimmediatelydangerousto

life and health (IDLH). The Consolidated Incineration Facility is considered a low hazard facility. The

criteria for being a low hazard facility include the requirement that the nonradiological consequences

associated with the highest accident frequencies are no greater than the specified IDLH value at

TE 100 meters and 10 percent of the specified IDLH value at the SRS boundary. As reported in the

, technical report (WSRC 1994c). if releases are maintained below the IDLH onsite criterion, the releases

are automatically below the IDLH offsite criterion. Since chemical inventories are controlled such that

the worst-case nonradiological consequences can be no greater than 50 percent of the specified IDLH

value at 100 meters (328 feet), both criteria are satisfied for the Consolidated Incineration Facility. As a

result, further analysis is not necessaV.

Preliminary chemical hazards analyses were performed for the E-Area mixed waste storage building, the

N-Area mixed waste and hazardous waste storage buildings, and the B-Area hazardous waste storage

building to determine the hazard categorization for each facility. The N-Area mixed waste and

hazardous waste storage buildings have an inventory that bounds the E-Area mixed waste storage

building and the B-Area hazardous waste storage building. The N-Area chemicals requiring further

‘1’EI analysistodeteminethe pote"tialconsequencesoftheiraccidentalreieasearelistedinTableF-l7. This

table provides the maximum onsite and offsite airborne concentrations resulting from a postulated

release of chemical invento~.

The Organic Waste Storage Tank associated with the Defense Waste Processing Facility would be the

primary facility for the storage of benzene mixed waste. Benzene that has been separated from a

precipitate slurry by distillation in the Defense Waste Processing Facility would be transferred

approximately 112.7 meters (370 feet) to the Organic Waste Storage Tank in an above-ground pipe.

Consequently, an explosion could occur in either the inner or outer tank or as a result of a benzene leak

during a transfer, An explosion in either tank would occur if the oxygen concentration in the tank vapor

space reaches the minimum required for combustion and the benzene vapor is ignited. A benzene release

from the transfer line would form a pool on the ground, which would evaporate and forma vapor cloud.

If ignited, the explosion of the vapor cloud could cause the Organic Waste Storage Tank to explode.
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Table F-17. Mixed/hUardous waste chemical hazards analysis results,a I ‘rE

Onsite concentration Offsite
Quantity 100meters(328 feet) Concentration ERpG. Id

Chemical
ERPG-2d ERPG-3d

(kg)b (m#m3)c (mg/m3)c (mg/m3)c (mg/m3)c (mg/m3)c

Arsenic

Benzene

Beryllium

Cadmium

Chromium

Lead

Mercury

Methyl chloride

Methyl ethyl ketone

Nickel

Silver

Trichloroethane

Xylene

1.03E+03

3.0E+03

1.OE+O1

6.0E+03

6.1E+03

3.6E+05

3.4E+04

6.5E+02

8.0E+03

2,8E+01

1.1E+03

7.8E+04

3.3E+03

4.5E-01

6.7E+02

4.4E-03

2.7E+o0

2,7E+O0

1.6E+02

1.5E+01

2.9E+02

1.8E+03

4,4E-02

4.7E-01

3.5E+02

I.6E+0 1

2.8E-04

4.2E-01

2.8E-06

1.7E-03

1.7E-03

1.OE-01

9.4E-03

.I.8E-01

1.IE+OO

2.8E-05

3.OE-04

2.2E-01

9.9E-03

6.00E-01

1.60E+01

5.00E-03

I,50E-01

1.50E+O0

1.50E-01

1.50E-01

2.07E+02

8.85E+02

3.00E+OO

3.00E-01

1,91E+03

4.34E+02

1.00E+OO

1.60E+02

1.00E-02

2.50E-01

2.50+00

2.50E-01

2.00E-01

4.13E+02

2.95E+03

5.00E+OO

5.00E-01

5.46E+03

8.69E+02

1.00E+02

9.58E+03

1.00E+OI

5.00E+02

(e)

7.00E+02

2.80E+OI

2,07E+04

8.85E+03

(e)

(e)

1.64E+04

4.34E+03

a. Thechemicals presented inthistable arethose forwhich concen~ation guidelines were available.
h. Kilograms. Toconvertto pounds, multiply by2,2046.
c. Milligrams percubic meter of air,
d. Emergency Response Planning Guideline. See Table F-3,

e. Noequivalent value found,

In a tornado scenario, the Organic Waste Storage Tank is assumed to catastrophically fail as the result of

atomado-generated missile. Asthebenzene leaves thetank, ''splashing' 'occurs, causing afraction of the

benzene to become anaerosol. ThereIeased benzene forms apool[122meters by122meters (4OOfeet

by400feet)] bounded bythedrainage ditch thatsumounds theorgmic waste storage tank site. The

tomadois assumed toremain inthevicini& of thepool forone minute. Theevaporation rate from the

pool during this minute is based on a tornado wind speed of 177 kilometers ( 110 miles) per hour.

Following the tornado, evaporation from the pool continues over the next 4 minutes under normal wind

conditions ofl Omiles per hour. Itisassumed that afier5minutes from theinitial failure of the Organic

Waste Storage Tank, thereleased benzene hascompletely drained tothe drainage ditch. It is also

assumed that normal wind conditions continue fortheremainder of the event. Table F-18 presents the

results forthe Wo postulated Organic Waste Storage Tank chemical accident scenarios.

I TE
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TE I Table F-18. Chemical hazards accidents analysis results forthe Organic Waste Storage Tank.

100-meter 640-meter Offsite
Accident Annual concentration concentration concentration ERpG.lb ERPG-2 ERPG-3

description frequency (mg/m3)a (mg/m3) (mg/m3) (mg/m3) (mg/m3) (m~m3)

Explosionat the 2.70E-04 1.40E+04 6.10E+02 5.70E+O0 1.60E+01 1.60E+02 9.60E+03
OWSF
Tornado at tbe 1.00E-04 1.02E+04 1.21E+03 1.54E+01 1.60E+OI 1,60E+02 9.60E+03
OWST

a. Milligranrs percubic meter of air.

b. Emergency Response Planing Guideline. See Table F-3.

c. Organic Waste Storage Tarrk.

Safety documentation does not analyze potential events involving hazardous materials at M-Area

facilities. UsiJ)gtlle lllethodoiogy described ifi Sectioc F.4.2for l.l-Area facilities, ti.wasdetcm,ificd that

the inventory of sulfuric acid located in the Dilute Effluent Treatment Facility (341-M) would be the

only chemical present insufficient quantities towamant fufier evaluation. This accident scenario

assumed an unmitigated liquid spill of the entire inventory of sulfuric acid at341 -M, with a resulting

pool covering 77square meters (829 square feet) atadepthofl centimeter (0.39 inch). Theevaporation

rate for this liquid spill was estimated to be 2.01E-05 grams per second at standard pressure and

TE I ternperat”re. ~ e results of this chemical malysis are presented in Table F-19.

TE I TableF-19. Chemical hazards a”alysisres”ltsforthe 341-M facility,

I00-meter 640-meter Offsite
Inventory concerrtiation concentration concentration ERpG.lc ERpG-2c ERpG.3c

Chemical (kilograms)a (mg/m)b (m~ m)b (mtim)b (mg/m)b (mg/m)b (mg/m)b

Sulfuric acid 1.52E+04 9.1OE-06 7.70E-07 2.70E-07 2.00E+OO I.00E+OI 3.00E+OI

a. Toconvertto pounds, multiply by2.2046.
b. Milligrams percubic meter of air.
c. Emergency Response Planning Guideline. See Table F-3.

F.5.5 TRANSURANIC AND ALPHA WASTE

The following sections address the impacts of postulated accidents associated with the alternatives

considered in this EIS for the management of transuranic and alpha waste.
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F.5.5.1 Facilities and Accidents: Transuranic atilpha Waste

The accident analyses considered all facilities and processes involved in the management of transuranic

and alpha waste, The facilities were identified from thetransuranic waste infomation providedin

Chapter2, Table F-2Oliststhe facilities associated with each of thealtematives, Descriptions of these TE

facilhies areprovided in Appendix B, Foreach facili~, alistofpostulated accident scenarios was

developed to support the accident analysis for transuranic waste for each alternative.

Table F-20. Transuranic andalpha waste facilities identified bya1temative. I TE

Alternative B
Alternative A Alternative C (moderate

No-action (limited treatment (extensive treatment treatment
List of facilities area alternative configuration) configuration) configuration)

Low-activity waste vaults x x x x ITC

Transuranic and alpha waste x x x x

storage pads

Experimental Transuranic
Waste Assay Facility/
Waste Certification Facility

RCRA disposala

Alpha vitrification facilityb

x x x

x x

Consolidated Incineration x

Facility

Transuranic waste
characterizationlcertitication

facilityb,c x x x

TC

a. Accidents for Resource Consemation and Recovew Act(RCM) disposal areassumed to be bounded bythe

accident scenarios associated with the transuranic waste storage pads,
b. Proposed facility.

c. Accidents forthetransuranic waste characterintion/cetiificationfaciliWareassumedtobetiesameasthe
accident scenarios described intbe Transuranic Wrote Facili~PreliminaW SafeVAnalysis Repon identified in

the WSRCtechnical report presenting accident analyses for solid wastes (WSRC 1994c). I TE

Table F-21 Iists potential accidents. This information wasextracted from thetechnical reports

supporting this EIS(WSRC 1994b,c, and e). While alltheaccidents listed in Table F-21 are supported
TE

by quantitative analyses, accident impacts for proposed facilities are not listed in the table because they

are mainly qualitative.
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TE I Table F-21. List of potential accidents associated with the management oftmnsttmnic waste.
Annual nn.ea Risk-.. .

No. Accident description frequency (rem) (retiyr)

Deflagration in culvert during TRUb retrieval activities 1.00E-02 4.56E-01 4.56E-03I

TCI 2

3

4

5

6

7

8

9

10

I II

12

I ::

15

16

17

18

1:

21

22

TC I 23
I 24

25

1;

I 28

I 29

I 30

31

32

1 ::

Fire at the EAV/LAWVc

Fire in culven - TRUb storage pads
Drum breach due to culvert overturn during TRU retrieval activities

Container breach at the EAV/LAWVC

Fire from all causes - TRUb storage pads

Vehicubir crash - TRUb storage pads

Drum rupture on the TRUb storage pads (intcmally induced)

Drum breacb/ fall of unlined drums during TRUb retrieval activities

Fire in the TRUb waste characterizationlcerti fication facility WIOHEPAd
bypus

Drum breacb/ fall during TRUb retrieval activities

Multiple drum detlagration during TRUb retrieval activities

Vehicle crasbltire on the TRUb storage pads

Explosion with fire in the TRUb waste characterization/ certification
facility

Large tire for entire CIFe

Vehicle crash during TRUb retrieval activities

Earthquake at CIFe

Explosion at CIFe - rot~ kiln

High winds - TRUb storage pads

Drum fire due to vehicle crash during TRUb retrieval activities

High velocity straight winds at CIFC

Tornado at the EAVILAWVc

Earthquake - TRUb storage pads

F2 tornado on TRUb storage pads

Explosion at CIFe - backhoe housing

Eanhquake at the TRUb waste chzactcrizationlce fiification facility

High wind at tbe EAVmAWVC

F3 tornado on TRUb storage pads

Fire in the TRUb waste chwacteriation/cenification facility w/ HEPAd
bypass

High winds on the TRUb storage pads

Explosion at CIFe - tank fm tank

Explosion at CIFe - tank fm sump and dike area

Criticality in the TRUb waste characterization/certification facility

HEPAd filter bypass i“ the TRUb waste cb~acierimtioticenificatio”
facility

8.30E-02

8. 10E-04

4.00E-02
2.00E-02

2,60E-03

2.60E-03

2. IOE-02

7.20E-02

6.00E-03

4.00E-02

L50E-04

6.50E-05

4.20E-03

2.34E-04

2.00E-04

:.00E-03

1.50E-04

3.80E-03

5.00E-06

2.00E-02

2.00E-05

2.00E-04

4,50E-05

4.00E-04

2.00E-04

1.00E-03

8.00E-06

6.00E.06

4.00E-05

3.40E-07

1,90E.07

1.00E-06

2.00E-03

3.55E-02
1.94E+O0
2,28E-02
4,00E-02
7.52E-02
6.84E-02
5.70E-03
I.IOE-01
9.50E-03

1.10E-03
2.30E-02
3.51E-01
9.IOE-04

1.07E-02
4.60E-03
2.65E-04
1.57E-03
5.50E-05
2.30E-02
5.23E-06
4.90E-03
2.28E-04
7.00E-04
5.64E-05
8.10E-05
1.50E-05
1.50E.03
6.52E-04

7,20E-05
5.36E-03
6.85E-03
1.29E-03
1.00E-09

a. ~edosegiven is fortieoffsite mmimally exposed individual using 99.5 Percentile meteorology.
b. Trmsurmic

c. E-Area Vaults low-activity waste vault,

d. High efficiency particulate air.

-.

2.95E-03
1.57E-03

9.12E-04
8.00E-04
1.96E-04
1.78E-04
1.20E-04
7.92E-05

5.70E-05

4.40E-05

3.45E-06
2.28E-05
3.82E-06

2.50E-06
9.20E-07
2.65E-07
2.36E-07
2.10E-07
1.15E-07
1.05E-07
9.80E-08
4.56E-08
3.20E-08
2.26E-08
1.62E-08
L50E-08
1.20E-08
3.91E-09

2.90E-09
1.82E.09
1.30E-09
1.29E.09
2.00E.12

TE I e. Consolidated Incineration Facility.
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F.5.5.2 Accident Arsalvs~nsur anic and Aloha Waste No-A ction Alternative

This section addresses the effects of postulated accidents associated with the no-action alternative

considered for transuranic wastes. The postulated accidents provide a baseline for comparison of the

effects of the postulated accidents associated with the other alternatives.

F.5.5.2.1 Impacts from Postulated Radiological Accidents

From the list of potential radiological accidents presented in Table F-21, the representative bounding

accident scenarios were identified for the no-action alternative. Figure F-7 shows the highest-risk

accident scenarios for the four frequency ranges. As shown in Figure F-7, the accidents associated with

the transuranic waste storage pads and the low-activity waste vaults are scattered over the three highest

accident frequency ranges. However, there are no accidents identified in the technical reports for the

beyond-extremely-unlikely accident range, Table F-22 lists the representative bounding accidents,

accident consequences, and latent fatal cancers for exposed workers and the public.

Accident Scenario I – Deflagration in culvert during transuranic drum handling activities: The culverts

are concrete containers used to store up to 14 transuranic waste drums, Transuranic waste drum handling

activities would require the movement of some culverts and other waste containers to gain access to the

waste drums. Because the drums inside a culvert are not vented, a flammable mixture of hydrogen and

air could exist (due to the radio lysis of the polyethylene wrappings inside the drum), Ignition of this

flammable gas mixture would most likely occur due to a shift in the material while moving the culverts.

Although the curie content of the drums inside the culverts is much higher than that in drums stored

directly on transuranic waste storage pads, it is assumed that the amount of curies released to the

atmosphere due to a drum deflagration inside a culvert would be mitigated somewhat by the culvert.

This accident scenario is considered the representative bounding accident for the anticipated accident

range.

Accident Scenario 3 – Fire in a culvert at the transuranic and alpha waste storage pads (one drum):

Culverts are concrete containers used to store up to 14 transuranic 55-gallon drums. Transuranic drums

stored in concrete culverts potentially generate hydrogen gas through radiolytic decomposition of

organics that could be in the drums. As a consequence, a tire hazard is associated with the storage of

transuranic and alpha waste in drums. A postulated tire in a concrete culvert is assumed to involve only

one drum, since other drums are sealed with gaskets and the lids are secured with metal ring clamps,

TE

TE

TC

TC
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Table F-22. Representative bounding radiological accidents for transuranic waste under the no-action alternative.

Pointestimateof incre~d risk per ye~

fi.cre%ed risk of fael cancersper occurrence)b
Accidentconsequences Latent fatal cancers

OffSite
Uninvolved Uninvolved maximally Population OfTsite
workerat workerat expo,cd withtn Uninvolved Uninvolved maximally Population

Frequency 100meteK 640meters individual 80 kilometenc workerat workerat
No, Accidentdescription

exposed within
(peryear) (rem) (rem) (r.m) (nelson-renl) I00meters @Ometers indsvid.al 80 kilometers

I TE

\r............

I 13eflagrationin c.lvcn duringTRUd 1.00E-02 1.12E+02 3.97E+O0 5.72E-02 2,90E+03 8.96E-04 1.59E-05 2.86E-07
drum retrievalactivities (mticipated) (8.96E-02) (1.59E-03) (2.86E-OS)

1.45E-02
(1.45E+OO)

I

3 Fire in C.IVCIIsfheTRUdwaste 8.IOE-04 4.74E+02 1.69E+oI 2,43E-01 1.23E+04 3.07E-04 5,48E-06 9.84E-08
storagepads (one TRU drum in (unlikely) (3.79E-01) (6.76E-03) (1.22E-04)
Culvefi)

13 Vehiclecrashwith resultingtire at 6,50E-05 8.59E+oI 3.06E+O0 4.40E-02 2.23E+03 4,47E-06 7.96E-08 1.43E-09

the TRUdwasle storagepads (extremely (6.87E-02) (1.22E-03) (2.20E-05)
unlikely)

4.98E-03
(6.15E+OO) TE

7.25E-05 “
(1.12E+OO)

., Pointestimateof increasedrisk per yew is calculatedby multiplyingthe consequence(dose)Vlatentcancerconversionfactorv mnual frequency.
b. Increasedrisk of fatal cancersper occurrenceis calculatedby multiplyingtie consequence(dose)%latentcancerconversionfactor.
. . A conservative=sumption of 99.5 percentilemeteorologywas assumedfordetenninin8accidentconsequencesfor fheexposedpopulationwithin80 kllomefem. A lessCansewativemeteorology

(50 percentile)was used to determinefhe accidentconsequencesfor exposedindividuals.
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Accident Scenario 12 – Vehicle crash with resulting fire at the trmrsuranic waste storage pads: The

frequency of a vehicle crash into a transuranic pad impacting waste containers is estimated as

2.60E-03 event per year. Approximately 2,5 percent of vehicle crashes result in fires. Therefore, the

frequency of a vehicle crashing into a transuranic pad and causing a tire is estimated to be 6.50E-05

event per year. It is estimated that a vehicle crash into a transuranic pad followed by a fire would affect

7 pallets (28 drums) of transuranic waste.

F.5.5.2.2 Impacts from New or Proposed Facilities

Table F-20 identifies no new or proposed facilities under the no-action alternative for transuranic waste.

F.5.5.3 Ndent Ana.lvsis for the Trarrs~nic an d Alpha Waste Under Alternative ~

This section addresses the impacts of postulated accidents associated with alternative B considered for

the transuranic waste stream.

F.5.5.3.1 Impacts from Postrrlated Radiological Accidents

This section presents potential effects from postulated radiological accidents at facilities identified in

Table F-20 foraltemative B, Figure F-8shows thehighest-risk accident scenarios forthe four frequency

ranges. Asshown in Figure F-8, this alternative consists ofmanymore accident scenarios than then@

action alternative. There arenoaccidents listed inthetechnical repofis forthe beyond-extremely-

urrlikely accident range. Table F-23 lists therepresentative bounding accidents, accident consequences,

andlatent fatal cancers forexposed workers and the public. Although alternative B has additional

facilities associated with it, the representative bounding radiological accident scenarios are the same as

those fortheno-action alternative (Table F-23). However, DOEassumcs that theconclusions regarding

the representative bounding accident scenarios could be affected by alternative B minimum, maximum,

and expected waste forecasts. Theaccident analyses fortheaccident scenarios are based ona

conservative assumption of peak utilization of facilities, [i.e., the minimum, maximum, and expected

waste forecasts would only affect how long the facilities (e.g., the Experimental Transuranic Waste

Assay Facili~/Waste Cefiification Facili~), would operate]. Therefore, while consequences or

frequencies for postulated accidents do not change, the expected duration of risk from a facility-specific

accident scenario could belonger orshofier, depending onthecasc. However, thenumber of new

facilities needed to meet the transuranic waste management requirements could be affected by the

F-58



● 29

Beyond-Extremely.,
I I

Anticipated
Unlikely AecldenW Extremely Unlikely Aacidents Unlikely Accidents Aaidenb I

I I
1,00E+oo-

❑ 3 I
I

I
d’ m’ I

1.00E-01- I
0; I

I
● 2O I I 5. : 2*1

E
.14

1.00E-02 -
g I I

● 22 .16 ●101 ● 8 I
: I I I
=

● 28
1.00E-03 - ●I 1

I I ●13 I ●’ I
~ ● 24
n
g

I I ‘:
I

&
I1.00E-04 -

● 30 I
m I I

● 19

E
I

I

1

1,00E-05 - I I
●

27 I
I

I I

d l,OOE~-
Iw

I

.;
I I

I
g I I I

5
1,00E.07 - I

s I I I
I

I1.00E-08 - I I
I

I I I
● 34 I

1.041E-09- I I I
I

I I I
l.OOE-lO- 1 I 1

1.00E-07
1 I

1,WE-OS 1,00E-05 1.WE-04 1.00E-03 1,wE-02 1.00E-01

=

Frequency (pr year)

row.. . . -:
. m. ;- q

F~e F-8. Accidents hat were analyti for alternative B aod alternative A for tranaomnic waste facilities.
-0

mg~



TE I Table F-23. Representative bounding radiological accidents for transuranic waste under alternative B.

Pointestimateof increasedrisk per y.@

(increasedriskof fafalcancersper occurrence)b

Accidentconsequences Latent fatal cancers

OfTsife
Uninvolved Uninvolved maximally Population Offsite
workerat workerat exposed within Uninvolved Uninvolved maximally Population

Frequency 100meters 640 meters individual 80 kilometers workerat workerat
No. Accidentdescription (per year)

exwsed within
(mm) (rem) (rem) (person-rem) 100Illeten 640 meter, individual 80 kilometers

1 Deflagrationin culvcrfduringTRUd 1,00E-02 1.12E+02 3.97E+O0 5.72E-02 2.90E+03 8.96E-04 L59E-05 2.86E-07 1,45E-02
dmm retrievalactivities (anticipated) (8.96E-02) (1.59E-03) (2.86E-05)

3

(1.45E+OO)

Rce in culverrat tie TRUd waste 8,10E-04 4.74E+02 1.69E+OI 2.43E-01 i .23E+04 3.07E-04
(unlikely)

5.48E-06 9.84E-08 4,98E-03

storagepads (on. TRU drum in (3.79E131) (6.76E-03)
c“lv.rl)

(1.22E-04) (6.15E+OO)

I

13 Vehiclecrash with rcs.lti”g fire at
TE

6,50E-05 8.59E+OI 3.06E+o0 4.40E-02 2.23E+03 4.47E-06 7.96E-08 1.43E-09 7.25E-05

the TRUdwaste storagepads (extremely (6.87E-02) (1.22E-03) (2.20E-05) (1.12E+OO)
unlikely)

?
a. Point estimateof increasedrisk pcr yew is calc. Iated by m.ldplyi ng the consequence(dose)v Iale”tcancerconversionfactorVannualfieq.ency.

~ b. Increwed risk of fatal cancemper occurrenceis calculatedby multiplyingthe c.o”sequence(dose)g latentcancerconversionfactor.
0 .. A consewative assumptionof 99,5 per=ntile meteorologywas assumedfor determiningaccidentconsequencesfor the exposedpopulationwith,” 80 kilometen. A less co”semativemeteorology

(50 percentile)w= used to determinetie accidentconsequencesfor exposedindi,iduds,
d T,=n<,,ronio.
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minimum, maximum, and expected waste forecasts, Thus, the consequences or frequencies for specific

accident scenarios could be increased or decreased, depending on the case, Impacts for these cases are

addressed in the representative bounding accident descriptions in Section F.5.5 ,2,1.

Under the expected waste forecast, 14 additional transuranic and alpha waste storage pads would be

required. However, forthe minimum waste forecast (6 additional transuranic and alpha waste storage

pads), it could be assumed that the frequency of this accident scenario occurring would be less than the

expected waste forecast, because fewer containers are at risk due to a deflagration. For the maximum

waste forecast (1, 173 additional transuranic and alpha waste storage pads), it could be assumed that the

frequency of this accident scenario occurring would be much greater than the expected waste forecast,

because a great marry more containers are at risk due to a deflagration,

Accident Scenario 3 – Fire in transuranic culvert at the transuranic and alpha waste storage pads

(one transuranic drum): This accident scenario is detailed in Section F,5.5.2. 1 and is considered the

representative bounding accident for the unlikely accident range.

Accident Scenario 12 – Vehicle crash with resulting fire at the transuranic and alpha waste storage pads:

This accident scenario is detailed in Section F.5.5 .2.1 and is considered the representative bounding

accident for the extremely unlikely accident range. Impacts regarding the, alternative B minimum,

maximum, and expected waste forecasts would be similar in terms of decreasing and increasing risk, as

discussed in the preceding representative bounding accident description,

F.5.5.3.2 Impacts from New or Proposed Facilities

Table F-20 identifies one proposed faci Iity for which quantitative or qualitative accident analyses do not

exist. This facility is described below. Because the facility is proposed and its design is not complete,

quantitative analyses at this point would provide non-meaningful risk information (because the design

could be changed) that could be compared to the risk information available for existing facilities,

However, DOE will perform quantitative analyses throughout the design, construction, and operation

phases of proposed facilities in accordance with requirements, and DOE will ensure that the risks

associated with operating these facilities are within established regulatory guidelines.

Alpha vitrification facility – The alpha vitrification facility would prepare waste for vitrification, vitrify

it, and treat the secondary waste gases and liquids generated by the vitrification process. The waste

would include newly generated alpha-contaminated waste and mixed waste, alpha-contaminated waste

and mixed waste in storage, and some mixed waste soils. This waste would fall in the following

F-6 1
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TC

treatability groups: 10 to 100 nanocuries per gram nonmixed; 10 to 100 nanocuries per gram mixed; arrd

greater than 100 nanocrrries per gram transuranic waste. All waste would enter this facility in drums

transported from the transumnic waste characterization/certification facility. The final vitrified and low-

temperature stabilized waste forms would be sent back through the transuranic waste characterization/

certification facility for final certification. The vitrification facility would consist of a thermal

pretreatment unit, a melter, an afterburner, and an offgas treatment unit. The afterburner would enhance

destruction of any remaining hazardous organic compounds prior to treatment in the offgas system. The

offgas system would scrub the gases and minimize the release of any hazardous materials or particulate

to the atmosphere. It can be assumed that the accidents initiated by the alpha vitrification facility would

be similar to those for the Defense Waste Processing Facility vitrification facility. However, the releases

would be minor in comparison. It is also assumed that the offgas treatment unit accidents would be

similar to those for the F~-Area Effhrent Treatment Facility.

F.5.5.4 Accident Analvsis for T ansurar nic and Alnha WasteMer Alternat ive A

The facilities under alternative A are identical to the facilities identified to support alternative B, except

that alternative A does not include the alpha vitrification facility. Because the alpha vitrification facility

is a proposed facility and as such did not contribute to the representative bounding accidents, it is

assumed that the impacts from the postulated radiological scenarios for alternative A are the same as

described in Section F.5.5.3.

F.5.5.5 Accident Analys s for ~ai nic and Alnha Waste Under Mern ative C

This section addresses the impacts of the postulated accidents associated with alternative C considered

for the transuranic waste stream.

This section presents potential effects from postulated radiological accidents at facilities identified in

Table F-20 for alternative C. Figure F-9 shows the highest risk accident scenarios for the four frequency

ranges. As shown in Figure F-9, this alternative consists of many more accident scenarios than the no.

action alternative, with a substantial addition of accidents in the unlikely and beyond-extremely-unlikely

accident frequency ranges. Table F-24 lists the representative bounding accidents, accident

consequences, and latent fatal cancers for exposed workers and the public. DOE assumes that the

conclusions regarding the representative bounding accident scenarios could be affected by alternative C

minimum, maximum, and expected waste forecasts, The accident analyses for the accident scenarios are

based on the consewative assumption of peak utilization of facilities [i.e., the minimum, maximum, and

expected waste forecasts would only affect how long the facilities (e.g., Experimental Transuranic Waste
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Table F-24. Representative bounding radiological accidents fortransuranic waste under alternative C,

Pointestimateof increasedrisk Wr yeti

(increasedrisk of fatal cancersper occ.mence)b

Accidc.t conseq.cnccs Latent famlcancers

Offsite
Frequency Uninvolved Uninvolved maximally Population Offsite
per Ye= workerat workerat exposed witbbi Uninvolved Uni”vcdved maximally Population
(accident I00meters 640merers individual 80 kilomeersc workerat

No.
workerat ex~sed

Accidentdescription
within

~g.) (rem) (rem) (rem) (pcmon-rem) 100meters 640metels ind$viduai 80 kilometers

I Deflagration in c.lveti duringTRUd 1.00E-02 1.12E+02 3,97E+O0 5,72E-02 2.90E+03 8.96E-04 1,59E-OS 2,86E-07 1.45E-L2
drum relrievd activities (anticipated) (8.96E-02) (I,59E-03) (2.86E-05) (1,45E+OO)

3 fire in culven et tic TRUd wane 8,10E-04 4.74Eff12 L69E+oI 2.43E-01 1.23E+04 3.07E-04 5.48E-06 9.84E-08 4.98E-03
storagepads(one TRUdmm in (unfikely) (3.79E-01) (6.76E-03)
culvert)

(1.22E-04) (6.15E+oo)

12 Vehiclecrash witi resultingfireat 6.50E-OS 8.59E+oI 3.06E+o0 4.40E-02 2.23E+03 4.47E46 7.96E-08 1.43E~
tie TRUdwaste storagepads (.xm.mely

7,25E-05
(6.87E42) (1.22E+3)

unlikely)
(2.20E-05) (1.12E+OO)

Explosionat C1~ - fank farm 3.40E-07 1.28E+O0 4.07E-02 7.OIE~ 4.79E+OI 1.74E-10
(beyond-

5.54E-12 1.!9E-13 8.14E-09
(5,12EW) (1.63E-05)

.Xtremely.
(3.51E-07) (2.40E-02)

unlikely)

a. Point estimateofincre=d risk peryemis calculatedbymultiplying tiewnsequenw (do%)glaEntcmcer convemionfactorgmnual fieque”cy.
b. IncEwdrisk of fatal cmcenpr occumnw iscalculatid bymultiplying tiemnseque"m (dose)Vlatent cm~cm"vemion fact<]r.
c, AconXwative ms.mption of W.5~r=n1ile meteorologywm=s.med focdetimini"g accidenlco"seq"enws fortieex~sed Wpulationwiti,"8Oktlometes. Alessmnsewative meteomlogy

(50 percentile)was usedto delcnnine tbc accidentconsequencesforexpsed individuals.
d. Transuranic.
e. ConsolidatedIncinerationFacili~.
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Assay Facility/Waste Certification Facility) would operate], Therefore, while consequences or

frequencies for postulated accidents do not change, the expected duration of risk from a facility-specific

accident scenario could be longer or shorter, depending on the case. However, the number of new

facilities needed to meet the transuranic waste management requirements could be affected by the

minimum, maximum, and expected waste forecasts. Impacts for these cases are addressed in the

representative bounding accident descriptions.

Accident Scenario I – Deflagration in culvert during drum handling activities. This accident scenario is

detailed in Section F.5.5,3. 1 and is considered the representative bounding accident for the anticipated

accident range.

Accident Scenario 3 – Fire in transuranic culvert at the transuranic and alpha waste storage pads (one

transuranic drum): This accident scenario is detailed in Section F.5.5 .2.1 and is considered the

representative bounding accident for the unlikely accident range.

Accident Scenario 12 – Vehicle crash with resulting tire at the transuranic and alpha waste storage pads:

This accident scenario is detailed in Section F,5,5 .2.1 and is considered the representative bounding

accident for the extremely unlikely accident range. Impacts regarding alternative B minimum,

maximum, and expected waste forecasts would be similar in terms of decreasing and increasing risk, as

discussed in the preceding representative bounding accident description.

Accident Scenario 31 – Explosion of tanks associated with the Consolidated Incineration Facility: This

accident scenario is detailed in Section F.5.2.3. 1 and is considered the representative bounding accident

for the beyond extremely unlikely accident range.

F.5.5.6 Imrmcts to Involve d Workers fro m Accidents Involvinq Transuranic and Alnh a Waste

While h is not a representative bounding accident in this analysis, a criticality in the transuranic waste

characterization/certification facility could be the most dangerous accident scenario for the involved

worker. Direct radiation could affect personnel in the facility, depending on their proximity to the

accident location and the degree of shielding in place. Potentially lethal radiation doses (approximately

400 rem) could be received by a person about 7 meters (23 feet) from an unshielded event producing

2.OE+l 7 fissions. Because 2.OE+18 fissions are assumed for a criticality in the transuranic waste

characterization/certification facility, it is estimated that the dose at 7 meters (23 feet) would be

approximately 4,000 rad. The 12-inch-thick concrete walls of the waste preparation cell would reduce

TC
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the radiation dose by a factor of approximately 10, although cell windows would probably provide less

protection. Personnel adjacent to the walls of the waste preparation cell could receive fatal doses.

If the high efficiency particulate air filters were bypassed, as assumed in tbe transuranic waste

characterizatioticertification facility tire scenario, the combustion products would be exhausted to the

atmosphere via the sand filter. Thus, DOE assumes no fatalities to workers from radiological

consequences. Additionally, operators in the waste preparation cell of the transuranic waste

characterization/certification facility would be equipped with respiratory protection and would follow

facility-specific arrd SRS safety procedures.

Accident scenarios involving transuranic waste drum retrieval operations are not expected to result in

serious injmy or fatalities to involved workers due to radiological consequences. There would be a

containment structure for the vent and purge station to protect workers from injury due to a deflagration

in a waste drum. Portable air monitors would be required for this operation, in addition to a

contamination control hut with a carbon high efficiency particulate air filter exhaust, which would

prevent serious injm’yto adjacent workers due to exposure. Workers inside the c.mrtaminatimr hut would

be required to wear protective equipment, including respirators, when there is a potential for an airborne

contamination.

F.5.5.7 ~om ‘fransuranic and AlDha Waste Cheroical Accidents

A chemical hazards analysis was perfomzed for the transuranic and alpha waste storage pads, For a

discussion of the hazard analysis methodology, refer to Section F.4.2. In the hazards assessment

document prepared for the transuranic waste storage pads, specific accidents were not analyzed, Instead,

the entire quantity of chemicals in each segment was assumed to be released. Table F-25 lists the results

of this chemical assessment. Because the concentrations do not exceed the ERPG- 1 limits, no further

analyses were performed. The preliminary chemical hazards analysis performed in conjunction with the

initial hazard categorization of the transuranic and alpha waste storage pads provides a bounding

chemical analysis for the transuranic and alpha waste. The transuranic waste storage pads are

representative of the entire transuranic and alpha waste inventory contained in E-Area. Other facilities

such as the transuranic waste characterization/certification facility, alpha vitrification facility, and

transuranic waste retrieval activities involve the manipulating of the transuranic and alpha waste

inventory, including chemicals contained on the transuranic and alpha waste storage pads.
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Table F-25. Transuranic and alpha waste storage pads chemical hazards analysis results.a

Onsite concentration Offsite
Quantity 100 meters (328 feet) concentration EWG. 1d ERPG-2d

Chemical
ERPG-3d

(kg)b (mg/m3)c (mg/m3)c (mg/m3)c (mg/m3)c (m~m3)c

Beryllium

Cadmium

Chloroform

Chromium

Copper

Lead

Lead nitrate

Mercuric nitrate

Mercury

Methyl isobutyl ketone

Nickel nitrate

Silver nitrate

Sodium chromate

Toluene

Trich lorotrifJuoro-

ethane

Uranyl nitrate

Xylene

Zinc

Zinc nitrate

3.74E+04

7.50E+05

3.75E+04

3.75E+04

1,50E+05

1.50E+06

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

3.75E+04

1.67E+0 1

3.33E+02

8.33E+03

1.67E+o I

6.67E+o I

6.67E+02

1.67E+01

1.67E+01

1.67E+Oi

1.67E+02

1.67E+OI

1.67E+0 1

1.67E+o I

8.33E+03

1,67E+o I

1.67E+01

1,67E+02

1.67E+o 1

1.67E+01

8.23E-03

1.65E-01

4.1 IE+oo

8.23E-03

3.29E-02

3.29E-01

8.23E-03

8.23E-03

8.23E-03

8.23E-02

8.23E-03

8.23E-03

8.23E-03

4.1 IE+OO

8.23E-03

8.23E-03

8.23E-02

8.23E-03

8.23E-03

5.00E-03

1.50E-01

1.47E+02

1.50E-01

3.00E+OO

1.50E-01

1.50E-OI

1.50E-01

1.50E-01

3.07E+02

3.00E+OO

3.00E-OI

1.50E-01

3.77E+02

9.58E+03

1.50E-0 1

4.34E+02

3.00E+O1

3.00E+O1

1.00E-02

2.50E-01

4.88E+02

2.50E+o0

5,00E+o0

2.50E-01

2.50E-01

2.00E-01

2.00E-01

1.02E+03

5.00E+oo

5.00E-01

2.50E-01

7,54E+02

1.15E+04

2.50E-01

8.69E+02

5.00E+O1

5.00E+O1

1.00E+OI

5.00E+oI

4.88E+03

(e)

(e)

7,00E+02

7.00E+02

2.80E+OI

2.80E+oI

1.23E+04

(e)

(e)

3.00E+o1

7.54E+03

3.45E+04

3.00E+oI

4.34E+03

(e)

(e)

a. The chemicals presented in this table are those for which concentration guidelines were available
b. Kilograms. To convert to pounds, multiply by 2.2046.
c. Milligrams per cubic meter of air.
d. Emergency Response Planning Guideline, See Table F-3.
e. No equivalent value found.

While the chemical analysis did not address frequencies associated with chemical releases, some

qualitative statements concerning the frequency of chemical releases can be made. Because the chemical

inventory contained on the transuranic and alpha waste storage pads is widely dispersed, it is difficult to

identify a credible accident scenario that could liberate the entire or even a large portion oftbe chemical

inventory. More probable are the accident scenarios identified in Section F.5.3, which would release

small amounts of hazardous chemicals along with radionuclides,
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A chemical hazards analysis was performed for the Consolidated Incineration Facility. The results of
TE

this analysis are described in Section F.5.4.7.

F.6 Cumulative Impacts from Postulated Accidents

A severe seismic event was identified as the only reasonably foreseeable accident that has the potential to

initiate simultaneous releases of radioactive or toxic materials from multiple facilities at SRS. A design-

basis earthquake, which has an estimated ground acceleration of 0.2 times the acceleration of gravity

(0.2g) potentially could impact multiple facilities. An earthquake of this magnitude is estimated to have

& I a2.O x 10-4armualpmbability ofoccumence(l in5,000 years). Analysesestimatingthecmn”lative

impacts from multiple facility releases caused by a severe earthquake at SRS have not been included in

TE I tielistofpotential accidents(TablesF-4, F-9, F-l4,andF-2l). S“chanalyseswmrld bebasedon the

assumption that the earthquake breaches all of the buildings and their materials are released. Even

accounting for release fractions and taking credit for existing facility design parameters, this type of

analysis is considered too conservative because it is not expected that an earthquake of 0.2g would cause

equivalent amounts of damage at multiple locations. Trying to realistically estimate impacts from

multiple facilities at different locations would inherently include a margin of error of sufficient

magnitude to compromise the confidence in the resulting estimate.

The illustration below is based on the unlikely assumption that an earthquake would cause each

postulated accident scenario initiated by an earthquake to occur simultaneously. However, the analysis

TC I showsthatthecum"lativeriskofthesesim"ltaneo"saccidentswo"ldbelessthanthehighest-risk

accident (Table F-26). Table F-26 lists the risk of each earthquake-initiated accident and the sum of

TC I tfrose risks. Thehighest-riskevent isrnoretharr IOtirnestlrec”m”lative seismic-eventrisk for each

corresponding waste &pe.

The synergistic effects of chemical hazards from simultaneous releases from a common accident initiator

were not evaluated due to the scarcity of information about the effects of concurrent exposure to various

chemical combinations. DOE is not aware of synergistic effects resulting from simultaneous exposures

to radiation and a carcinogenic chemical, such as benzene, each of which is known to result in an

increased incidence of cancer. Indeed, synergistic effects of radiation and other agents have been

identified in only a few instances, most notably the combined effects of radiation exposure and smoking

causing lung cancer among uranium miners. Radioactivity released simultaneously with hazardous

chemicals could affect the clean-up or mitigation of the resulting hazard that could have a greater impact

than if the releases were separate.
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Table F-26. Conservative estimate ofriskfrom seismic accidents.

High-level wastea Hazardous and mixed wasteb Low-level wastec Transuranic wasted

Accident Risk Accident Risk Accident Risk Accident Risk
number (remlyr) number (rem/yr) number (remlyr) number (remlyr)

3 1.63 E-OS 6 9.30E-05 14 2.65E-07 17 2.65E-07

13 6.82E-07 11 1.17E-05 23 4.56E-08

27 6.76E-09 13 3.30E-06 26 1.62E-08

28 5.54E-09 20 2.65E-07

33 1.88E-09 26 3.08E-08

34 1.54E-09 36 5.54E-09

40 5.00E- 10 37 1.88E-09

56 7.71E-11 39 1.54E-09

66 1.38E-I I 41 5.00E-10

48 7.71E-11

53 2.34E-I 1

56 1.38E-11

TC

Total seismic risk 1.70E-05

Highest risk

accident 1.91 E-04

1,08E-04

5.26E-03

2.65E-07

5.20E-03

3.27E-07

TC

4.56E-03

a. See Table F-4.
b. See Table F-14.
c. See Table F-9.
d. See Table F-21.
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F.7 Secondary Impacts from Postulated Accidents

The primary focus of accident analyses perfomed to support the operation of a facility is to determine

the magnitude of the consequences of postulated-accident scenarios on public and worker health and

safety. DOErecognizes that accidents involving releases ofmaterials canalso adversely affect the

surrounding environment. Todetemine thegreatest impact that could occur totheenvironment from the

postulated accidents, DOE evaluated each radiological accident scenario to determine potential

secondaV impacts.

F.7.1 BIOTIC RESOURCES

Thec.@nseq!!encesnfapnstt!lated accident onhiotic resollrces hnvenot heenstl)died. DOF. helieves that

thearea ofcontamination from thepostulated-accident scenarios would delocalized. Terrestrial biotain

or near the contaminated area could be exposed to small quantities of radioactive materials and ionizing

radiation until theaffected areas could be decontaminated. Effects onaquatic biotawould be minor,

since no waste management facilities are near any major bodies of water.

F.7.2 WATER RESOURCES

No adverse impacts on water quality from the postulated-accident scenarios are considered likely.

Contamination of the groundwater or surface water due to the postulated releases would be minor.

Contamination would migrate slowly to the groundwater, so the clean-up efforts that would follow a

release incident would capture thecontaminants before they reached groundwater.

F.7.3 ECONOMIC IMPACTS

With the exception of the economic effects generated by severe-accident scenarios, such as those

initiated by severe earthquakes, Iimited economic effects would occur as a result of accident scenarios

postulated inthis appendix, Clean-up ofcontmination would delocalized atthefacili~ where the

accident occumed, and DOEexpects that thecument workforce could perfomthe clean-up activities. In

addition, DOE expects that offsite contamination would be limited or nonexistent.

F.7.4 NATIONAL DEFENSE

The postulated-accident scenarios considered for SRS waste management facilities would not affect

national defense.
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F.7.5 ENVIRONMENTAL CONTAMINATION

Contamination of the environment from the postulated accidents for SRS waste management facilities

would be Iimited to the immediate area sumounding the facility where the accident occurred, It is

unlikely that the postulated accidents would result inoffsite contamination.

F.7.6 THREATENED AND ENDANGERED SPECIES

Habitats of Federally listed threatened or endangered species have not been identified in the immediate

vicinity of the SRS waste management facilities, Because the accident scenarios postulated in this

appendix would result only in localized contamination, DOE does not expect these accidents to affect

threatened or endangered species,

F.7.7 LAND USE

Because the accidents postulated in this appendix would result in only localized contamination around

the facility where an accident occurred, and no measurable offsite contamination is likely, DOE expects

no impacts on land use.

F.7.8 TREATY RIGHTS

The environmental impacts of accidents postulated in this appendix would be within the SRS boundaries.

Because there are no Native American lands within SRS boundaries, treaty rights would not be affected. TE

F.8 Accident Mitigation

An important part of the accident analysis process is to identify actions that can mitigate consequences

from accidents if they occur.3 This section summarizes the SRS emergency plan, which governs

responses to accident situations that affect SRS employees or the offsite population, I ‘rE

The Suvanrsah River Site Emergency Plan defines appropriate response measures for the management of I TE

site emergencies (e.g., radiological or hazardous material accidents). It incorporates into one document a

31tshouldbe notedthat no credit was taken for accidentresponseunder the SRSemergencyplan in determiningtbe
potentialconsequencesand risks to workersor membersof the public presentedin earlier sectionsof this appendix,
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description of the entire process designed to respond to and mitigate the consequences of an accident.

For example, protective actions guidelines are established for accidents involving chemical releases to

keep onsite and offsite exposures as low as possible. Exposure is minimized or prevented by limiting the

time spent in the vicinity of the hazard or the release plume, keeping personnel as far from the hazard or

plume as possible (e.g., physical barricades and evacuation), and taking advantage of available shelter.

Emergencies that could cause activation of this plan or part of it include the following:

.

.

.

.

Events (operational, transportation, etc.) with the potential to cause releases above allowable

limits of radiological or hazardous materials.

Events such as fires, explosions, tornadoes, hurricanes, earthquakes, dam failures, etc., that affect

or could affect safeb,, systems designed to protect SRS and offsite popu!atioos and the

environment.

Events such as bomb threats, hostage situations, etc., that threaten the security of SRS.

Events created by proximity to other facilities, such as the Vogtle Electric Generating Plant (a

commercial nuclear power plant across the Savannah River from SRS) or nearby commercial

chemical facilities.

Depending on the types of accidents and the potential impacts, emergencies are classified into one of

several categories in accordance with requirements defined in the DOE 5500 series of orders. Incidents

classified as “alerts” are expected to be confined within the affected facility boundary. Measurable

impacts to workers outside the facility boundary or members of the public would be expected from

incidents classified as alerts. Incidents classified as “Site Area Emergencies” represent events that are in

progress or have occurred and involve actual or likely major failures of facility safety or safeguards

systems needed for the protection of onsite personnel, the public, the environment, or national security.

Because Site Area Emergencies have the potential to impact workers at nearby facilities or members of

the public in the vicinity of SRS, these emergency situations require notification of and coordination of

responses with the appropriate local authorities. Incidents classified as “General Emergencies” are

events expected to produce consequences that require protective actions to minimize impacts to both

workers and the public. Under General Emergencies, full mobilization of available onsite and offsite

resources is usually required to deal with the event and its consequences.

In accordance with the Savannah River Si~e Emergency Plan, drills and exercises are conducted

frequently at SRS to develop, maintain, and test response capabilities and validate the adequacy of
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emergency facilities, equipment, communications, procedures, and training, For example, drills for the

following accident scenarios are conducted periodically in the facilities or facility areas: facility/area

evacuations; shelter protection; toxic gas releases; nuclear incident monitor alarms (which activate

following an inadvertent nuclear criticality); fire alarms; medical emergencies; and personnel

accountability (to ensure that all personnel have safely evacuated a facility or area following an

emergency), Periodic drills are also conducted with the following organizations or groups and

independently evaluated by the operating contractor and DOE to ensure that they continue to maintain

(from both a personnel and equipment standpoint) the capability to adequately respond to emergency

situations: first aid teams; rescue teams; fire wardens and fire-fighting teams; SRS medical and health

protection personnel, as well as personnel from the nearby Eisenhower Army Medical CenteL SRS and

local communications personnel and systems; SRS security forces; and SRS health protection agencies,
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G.1 Introduction

This appendix provides a list of Resource Conservation and RecoveV Act (RCRA) facilities, units, and

sites referred to in the EIS, Section G. 1 lists the RCRA/ Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) units identified in Appendix C “RCfL4/CERCLA Units

List” of the Savannah River Site (SRS) Federal Facility Agreement (EPA 1993). Section G.2 lists the

RCRA-regulated units identified in Appendix H “RCRA-Regulated Units List” of the SRS Federal

FaciIity Agreement. Section G.3 lists the Site Evaluation units identified in Appendix G “Site Evaluation

List” of the SRS Federal Facility Agreement. DOE is required to conduct RCRA Facility

Investigation/Rernedlal Investigations for the units listed in Section G. 1 and remedial or removal

evaluations for the sites listed in Section G.3. Section G.4 lists references. The EIS waste forecasts were

developed based on the May 11, 1992, version of the SRS Federal Facility Agreement’s Appendixes,

This sectinn lists the RCRA/CERCLA units identified in Appendix C, “RCRA/CERCLA Units List,” of

the SRS Federal Facility Agreement.

1OI3-4ROverflow Basin

211-FB Pu-239 Release

716-A Motor Shop Seepage Basin

A-Area BumingiRubble Pits

A-Area Coal Pile Runoff Basin

A-Area Miscellaneous Rubble Pile

A-Area Rubble Pit

Burial Ground Complex

Burma Road Rubble Pit

C-Area Bumin@ubble Pit

C-Area Coal Pile Runoff Basin

C-Area Reactor Seepage Basins

Central Shops Burning/Rubble Pit (63 1-6G)

Central Shops Burnin@ubble Pit (631-5G)

Central Shops Burnin@ubble Pit (631-lG, 3G)

Central Shops Sludge Lagoon

CMP Pits

D-Area Ash Basin

D-Area BumingiRubble Pits

D-Area Coal Pile Runoff Basin
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D-Area Oil Seepage Basin

D-Area Waste Oil Facility

F-Area Buming/Rrrbble Pits

F-Area Coal Pile Runoff Basin

F-Area Inactive Process Sewer Lines from Building to the Security Fence

F-Area Retention Basin

Fire Department Hose Training Facility

Ford Building Seepage Basin

Ford Building Waste Site

G-Area Oil Seepage Basin

Gas Cylinder Disposal Facility

Grace Road Site

Gunsite 113 Access Road

Gunsite218 Rubble Pile

Gunsite 720 Rubble Pit

H-Area Coal Pile Runoff Basin

H-Area Inactive Process Sewer Lines from Building to the Security Fence

H-Area Retention Basin

Hydrofluoric Acid Spill

K-Area Bingham Pump Outage Pits

K-Area BurningRubble Pit

K-Area Coal Pile Runoff Basin

K-Area Reactor Seepage Basin

K-Area Rubble Pile

K-Area Sludge Land Application Site

L-Area Bingham Pump Outage Pits

L-Area Bumin@ubble Pit

L-Area Hot Shop

L-Area Oil/Chemical Basin and L-Area Acid/Caustic Basin

L-Area Rubble Pit (13 1-lL)

L-Area Rubble Pit (13 1-3L)

M-Area Settling Basin Inactive Process Sewers to Manhole 1

M-Area West

Miscellaneous Chemical Basifietals Burning Pits

New TNX Seepage Basin

Old F-Area Seepage Basin
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Old TNX Seepage Basin

P-Area Bingham Pump Outage Pits

P-Area Burning/Rubble Pit

P-Area Coal Pile Runoff Basin

Par Pond

Par Pond Sludge Land Application Site

R-Area Acid/Caustic Basin

R-Area Bingham Pump Outage Pits

R-Area Bumin~ubble Pits

R-Area Reactor Seepage Basins

Road A Chemical Basin

Silverton Road Waste Site

SRL 904-A Process Trench

SRL Oil Test Site

SRL Seepage Basins

Tank 16

Tank 37 CTS Line Leak

TNX Burying Ground

TNX Groundwater

Wnmer’s Pond

West of SREL “Georgia Fields” Site
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G.2

This section lists the RCRA-regulated units identified in Appendix H, “RCRA-Regulated Units List,” of

the SRS Federal Facility Agreement.

Met Lab Basin/Carolina Bay

Acid/Caustic Basins, F-, H-, K-, and P-Areas (4 units)

Burial Ground Solvent Tanks (S23 - S30) (8 units)

DWPF Organic Storage Tank

F-Area Hazardous Waste Management Facility (3 units)

H-Area Hazardous Waste Management Facility (4 units)

Hazardous Waste Storage Buildings (including Solid Waste Storage Pads) (4 units)

Low Level Radioactive Waste Disposal Facility (RCRA regulated portions)

M-Area Hazardous Waste Management Facility (2 units)

M-Area Interim Treatment/Storage Facility

Mixed Waste Management Facility

Mixed Waste Storage Building (643-29E)

Mixed Waste Storage Building (643-43E)

Mixed Waste Storage Tank (S-32)

New TNX Seepage Basin

Sanitary Landfill

SRL Mixed Waste Storage Tanks

SRL Seepage Basins (4 units)

TRU Waste Storage Pads 1 through 6 (6 units)

TRU Waste Storage Pads 7 through 17(11 units)
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G.3

This section lists the Site Evaluation units identified in Appendix G, “Site Evaluation List,” of the SRS

Federal Facility Agreement.

R-Area Asbestos Pit

D-Area Asbestos Pit

C-Area Asbestos Pit (080-21G)

C-Area Asbestos Pit (080-22G)

H-Area Erosion Control Site

L-Area Erosion Control Site

Substation 51 Erosion Control Site

F-Area Erosion Control Site

Gunsite051 Rubble Pile

Gunsite 102 Rubble Pile

Gunsite 072 Rubble Pile

C-Area Disassembly Basin

K-Area Disassembly Basin

L-Area Disassembly Basin

P-Area Disassembly Basin

R-Area Disassembly Basin

Cooling Water Effluent Sump

Purge Water Storage Basin

C-Area Erosion Control Site

P-Area Erosion Control Site

Gas Cylinder Disposal Facility

R-Area Rubble Pit

L-Area Rubble Pit

Concrete Lake (R-Area)

C-Area Reactor Cooling Water System

K-Area Reactor Cooling Water System

L-Area Reactor Cooling Water System

P-Area Reactor Cooling Water System

C-Area Ash Pile

K-Area Asb Basin

L-Area Ash Basin
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P-Area Ash Basin

R-Area Ash Basin

C-Area Ash Pile (188- 1C)

C-Area Ash Pile (188-2C)

F-Area Separations Facilities and Associated Spills

H-Area Separations Facilities and Associated Spills

F-Area Scrap Lumber Pile

F-Area Tank Farm

H-Area Tank Farm (except Tank 16)

RBOF (Receiving Basin for Offsite Fuels)

H-Area Retention Basin (28 1-lH)

H-Area Retention Basin (28 1-2H)

F-Area Retention Basin

H-Area Retention Basin (28 1-8H)

F-Area Ash Basin (288-OF)

H-Area Ash Basin

F-Area Ash Basin (288- 1F)

Underground Sump 321-M #00 1

Underground Sump 32 I-M #002

D-Area Rubble Pit

D-Area Waste Oil Facility

D-Area Ash Basin (488- 1D)

D-Area Ash Basin (488-2D)

Rubble Pile - Cemetery Road

Rubble Pile - Bragg Bay Road and Cemetery Road

Rubble Pile - Road 781.1

Rubble Pile - Bragg Bay Road

Gunsite 113 Rubble Pile

Risher Road Open Metal Pit

Scrap Metal Pile

R-Area Rubble Pile

L-Area Rubble Pile

Central Shops Scrap Lumber Pile

Miscellaneous Rubble Pile

3G Pumphouse Erosion Control Site

SRFS Rubble Pile
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Neutralization Sump

L-Area Hot Shop

Salvage Yard

New Salvage Yard

40-Acre Hardwood Site

Lower Kato Road Site

Orangeburg Site

Lucy Site

Kato Road Site

Road F Site

Second Par Pond Site

SREL Rubble Pile

Spill on 4/24/91 of 0,11 Ci of Pu-239

Low Level Radioactive Drain Lines

A-Area Ash Pile (788-OA)

A-Area Ash Pile (788-2A)

P-Area Reactor Seepage Basin (904-06 lG)

P-Area Reactor Seepage Basin (904-062G)

P-Area Reactor Seepage Basin (904-063G)

L-Area Reactor Seepage Basin

C-Area Reactor Seepage Basin (904-066G)

C-Area Reactor Seepage Basin (904-067G)

C-Area Reactor Seepage Basin (904-068G)

K-Area Containment Basin

Fire Department Hose Training Facility

313-M and 320-M Inactive Clay Process Sewers to Tires Branch

Advanced Tactical Training Area (ATTA) Firing Ranges

Arsenic Treated Wood Storage Area

B-Area Sanitary Treatment Plant Rubble Pile

B-Area Tower Foundation

Beaver Dam Creek

Central Shops Area of Concern

D-F Steam line Erosion Control Site

Ditch to Outfall H- 12 (Tributary to Four Mile Creek)

Diversion Box - Radioactivity from 907- lH

DWPF Concrete Batch Plant
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F-Area Railroad Crosstie Pile

F-Area Sanitary Sludge Land Application Site

Fire Training Pit at 709-lF

Four Mile Branch

Groundwater, F-, H-, K-, P-Area Acid/Caustic Basin

Groundwater, R-Area

Gun Emplacement 407A and 407B Rubble Pile

Gunsite 012 Rubble Pile

H-Area Burning Pit

H-Area Sanitary Sludge Land Application Site

IMHOFF Tank Rubble Pile

Indian Grave Branch

K-Area Area of Concern

L-Area Scrap Metal and Wood

L-Lake

Lower Three Runs Creek

Meyers Mill Siding Rubble Pile

Miscellaneous Rubble at Dunbarton

Miscellaneous Trash at Snapp

Old Ellenton Rubble Pile

Old R-Area Discharge Canal

Parking Lot Type Lights on Wilson Road

Patterson Mill Road Rubble Pile

Pen Branch

Pile of Telephone/Light Poles

Pond B Dam Rubble Pile

Potential Release of Caustic~03 from 3 12-M

Potential Release of Diesel Fuel and Benzene from 730-M

Potential Release of NaO~2S04 from 183-2L

Potential Release of NaOH/H2S04 from 183-2R

Potential Release of NaOH/H2S04 from 280- lF

Potential Release of TCT, TET CE, HN03, U, Heavy Metals from 321-M Abandoned Sewer Line

Process and Sewer Lines as Abandoned

Reactur Areas Cask Car Railroad Tracks as Abrmdoned

Recreation Area #002 Rubble Pile

Risher Road Rubble Pile
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Risher Road Rubble Pile #2

Road 3 Foundation Rubble Pile

Road 9 at Gate 23 Rubble Pile

Road 9 Rubble Pile

Robbins Station Road Rubble pile

Rubble Pile Across from Gunsite 012

Rubble Pile Near Junction U.S. 278 and GE Road 103

Rubble Pile North of SRL

S-Area Erosion Control Site

Sandblast Areas

Savannah River

Savannah River Swamp

Silverton Road Waste Tank Plugs

Small Arms Training Area (SATA)

Stadla Lights with Poles

Steed Pond

Steel Creek

Steel Creek Swamp

Stormwater Outfall A-002

Stormwater Outfall A-024

Storrrrwater Outfall H-O13

Storrnwater Outfall K-O11

Stormwater Outfall L-O12

Stormwater Outfall P-O10

TCU Rubble Pile

Tlms Branch

TNX Rubble Pile

Unnamed Tributary of Four Mile Branch South of C-Area

Unnumbered Gun Emplacement Rubble Pile

Upper Three Runs Creek

Warners Pond (Spill on 9/24/56 of Beta-Gamma)

Combined Spills from 105-C, 106-C, and 109-C

Combined Spills from 105-K, 106-K, and 109-K

Combined Spills from 105-P, 106-P, and 109-P

Combined Spills from 105-R, 106-R, and 109-R

Combined Spills from 183-2
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Combined Spills from 183-2K

Combined Spills from 183-2P

Combined Spills from 21 1-H

Combined Spills from 241-84H

Combined Spills from 241-H (H-Area Tank Farm)

Combined Spills from 242-F

Combined Spills from 242-H

Combined Spills from 483-D and Associated Areas

Combined Spills from 643-G

Combined Spills from 672-T

Combined Spills from 674-T (Boneyard)

Combined Spills from 679-T

Combined Spills from 701- lT

Spill of Mercury Adjacent to Building 780-2A

Spill of Mercury in Building 232-H

Spill of Uranyl Nitrate (1/2 Ton)

Spill OfPu-239 from 221-FB

Spill of Retention Basin Pipe Leak

Spill of Beta-Gamma (<1 Ci)

Spill of Beta-Gamma (<1 Ci)

Spill of Seepage Basin Pipe Leak from 904-44G

Spill of Rad Liquid from Solvent Trailer

Spill of Seepage Basin Pipe Leak Between 904-42G and 904-43G

Spill of Segregated Solvent from 21 1-F

Spill of Flush Water - Rad (500 square feet)

Spill of Waste Tank Spill

Spill of Seepage Basin Pipe Leak

Spill of Flush Water - Rad (100 square feet)

Spill of Rad Water from 773.A

Spill of Waste Water - Rad (50 gallons)

Spill of Waste Water - Rad (3 gallons)

Spill of Rad Contaminated Soil

Spill of PCE

Spill of 50% Nitric Acid (200 gallons)

Spill of 50% Sodium Hydroxide (600 pounds)

Spill of 50% Sodium Hydroxide (50 gallons)
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SPill OfH-Area Process Sewer Line Cave-In

Spill of Seepage Basin Pipe Leak in H-Area Seepage Basin

Spill of Sump Overflow

Spill of Diversion Box Overflow from281- 1H

Spill of Contaminated Water

Spill of Contaminated Liquid

Spill of Acid in D-Area

Spill of 50% Nitric Acid (5,600 pounds)

Spill of Waste Water - Rad (less than 5 gallons)

Spill of Chromated Water from H-Area Pump House

Spill of Nitric Acid (3 gallons)

Spill of Chromated Water from Valve House 3

Spill of 34Y. Aluminum Nitrate

Spill of Uranyl Nitrate (100 pounds)

Spill of Contaminated Flush Water

Spill of Hydrogen Sulfide

Spill of Chromated Water

SpilI of Low Level Waste from Trailer

Spill of Chromated Water from 243-H

SpiI1of Hydrogen Sulfide

Spill of Acid Solution

Spill of 31.5% Hydrochloric Acid from 183-P

Spill of Radioactive Spill

Spill of Oil - Rad

Spill of Fine-Organic #101 from 8307Z

Spill of Low Level Water Near 105-C

Spill of Tritiated Water in C-Area

Spill of Sodium Hydroxide

Spill of Simulated Salt Solution, Pizzolith 122R in 643-7G

Spill of Chromated Water from221 -F

Spill of Chilled Water

Spill of Process Solution

Spill of Water - Rad (200 gallons)

Spill of 6V0Potassium Perrnanganate

SpilI of Aluminum Nitrate

Spill of Caustic (50 gallons)
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Spill of Acid Mixture from S-Area Trailer S-16

Spill of Water Vapor - Rad

Spill of 64% Nitric Acid from 221-F

Spill of Sulfuric Acid (25 milliliters)

Spill of Alcohol from 779-A

Spill of Cooling Water from Tank Farm

Spill of Process Water from 106-P

Spill of Mercury Near 284-F”

Spill of Hydrochloric Acid From S-Area

Spill of Uranyl Nitrate (500 gm)

Spill of Mercury from 748-A

Spill of Nitric Acid (1 1/2 gallons)

Spill of Nitric Acid at Barricade 10

Spill of Aropol from 690-G

Spill of Chromated Water from Between 702-A and 708-A

Spill of Phosphoric Acid

Spill of 50% Sodium Hydroxide (2 gal)

Spill of Plating Solution

Spill of Water - Rad from 106-1C

Spill of 50% NaOH from 341-M

Spill of Acid (10 gallons)

Spill of Caustic (6 gallons)

Spill of Nitric Acid (10 gallons)

Spill of Water - Rad (1/2 pint)

Spill of Water - Rad (less than 1 gallon)

Spill of 50% Sodium Hydroxide (2 gal)

Spill of Nitric Acid (2 gallons)

Spill of Neutralization System Water

Spill of Tritiated Waste Oil from 11O-P

Spill of Water - Rad (20 gallons)

Spill of Water - Rad (1 gallon)

Spill of 50% Sodium Hydroxide (5 gal) 01/01/87

Spill of Potassium Permangenate

Spill of Caustic (20 gallons)

Spill of Mercury North of211-H

Spill of Sulfuric Acid BeWeen 704-8F and 703-F Parking Lot
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Caustic (1 gallon)

Chromated Water from241 -24H

Acidic Water (15 gallons)

Cr III Ligno - Sulfonate

Chromated Water from 772-F

Water - Rad (15 gallons)

Water from 300-M

Caustic from 295-H

50% Sodium Hydroxide

Water - Rad (-1 gallon)

Bromocide Solution from 607-14D

Water - Rad

Bromocide Solution from 607-22P

KOH, SMBS, NaP04 from 784-A

64% Nitiic Acid at Barricade 1

Sulfuric Acid (less than 1 gallon)

Acidic Water (15 gallons)

Ethylene Glycol-Rad from 772-F

64% Nitric Acid in F-Area

CS-137 from 254-8H
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APPENDIX H

ALTERNATIVE APPROACHES TO LOW-LEVEL WASTE

REGULATION

The U.S. Department of Energy (DOE) received comments during the scoping process requesting several

analyses and comparisons of potential alternative regulatory regimes for low-level radioactive wastes.

Among these was the suggestion that DC)Econsider the regulation of its low-level radioactive waste

disposal activities by an independent organization, presumably the Nuclear Regulatory Commission,

which regulates disposal of low-level radioactive wastes from their licensees. Comparison of crrment

DOE low-level radioactive waste vault designs with a vault designed to meet the U.S. Environmental

Protection Agency’s (EPA) Resource Conservation and Recovery Act (RCRA) requirement and the

Nuclear RegulatoW Commission’s commercial low-level radioactive waste disposal standards, and

comparison of DOE’s current low-level radioactive waste vault design with its current methods for

shallow land disposal were aiso requemed. DOE is bound by existing law (Atomic Energy Act) to

regulate its low-level radioactive waste disposal activities. A change in regulatory authority for these

activities would constitute a major change in approach, including changes in legislation. Such

considerations are well beyond the scope of this EIS and are not discussed further. This appendix

focuses instead on the comparison of alternative regulatory regimes as requested by the commentor.

The first analysis identifies the similarities and differences in the requirements established by DOE and

the Nuclear Regulatory Commission for the disposal of low-level radioactive waste. This comparison

permits an assessment of the potential for substantive differences in the impacts of such disposal

operations, This section also presents a description of the RCRA hazardous waste landfill design

requirements (40 CFR 264.301) to which Savannah River Site (SRS) vault designs can be compared.

Comparisons of the performance of existing shallow land disposal at SRS with alternative engineered

disposal systems were presented in an earlier EIS [Waste Management Activitiesfor Groundwater

Protection, Savannah River Plant (DOE 1987)] and are not repeated here.

ITS
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H.1 DOE and Nuclear Regulatory Commission Technical Regulatory
Requirements for Low-Level Radioactive Waste

The basic DOE requirements for low-level radioactive waste management are established in DOE Order

5820.2A (9/26/88), and those of the Nuclear Regulatory Commission in 10 CFR 61 (12/27/82). Several

basic factors shape the nature and extent of the respective sets of requirements:

.

.

TE I

.
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TE

DOE is a major generator of low-level radioactive waste at a number of its operating facilities and

bas substantial technical and research and development resources and expertise in its staff and

those of its operating contractor/waste generator organizations. DOE’s requirements extend to the

waste generator as well as to the operator of disposal facilities which, for its major sites, are

staffed by the same contractor organization and are under DOE’s direction.

DOES requirements implicitly recognize that its major waste-generating sites tend to be diverse in

the scope of their activities, materials handled, and wastes produced. DOE’s requirements also

recognize that these sites tend to be large in size and relatively isolated in location (compared to

typical commercial, industrial, or academic licensees of tbe Nuclear RegulatoW Commission). As

a result, DOE’s policy explicitly requires that low-level radioactive waste be disposed of at its site

of origin to the extent possible.

Nuclear Regulatory Commission regulations are more detailed, prescriptive, and process-oriented

than those of DOE, consistent with the legal role of the agency as a purely regulatory

organization, and the adversarial nature of its licensing and hearing processes. The regulations

are also supported by such other documents as Regulatory Guides, Standard Review Plans, and

Technical Positions that further expand the direction of and guidance to applicants and licensees,

Nuclear Regulatory Commission regulations recognize the responsibility of the States for disposal

of low-level radioactive waste under the Low Level Radioactive Waste Policy Act, their likely

role as site owners and landlords of the operating licensees, and eventual responsibility for

institutional control. Thus, tbe Nuclear Regulatory Commission regulations provide a role for the

host and affected States in the licensing process.

A side-by-side comparison of tbe requirements of DC)Eorder 5820.2A and the corresponding

requirements of the Nuclear Regulatory Commission in Part 61 is presented in Table H-1. Selecting this

basis for comparison has eliminated from the table the substantial portions of Part 61 that deal with

H-2



Table H-1. Low-level radioactive waste regulations: DOE mtd Nuclear Regulatory Commission requirements.

DOE citation DOE requirement NRC citation NRC requirement

order 5820.2A

(9/26/88)

Attachment 2
Definitions:

111.Mm aeement of
low-level wW.

3. Requirements

a. Performance
objectives

Establishes policies, guidelines, and minimum requirements for 10cFR61
management of radioactive wastes, including low-level 12/27/82
radioactive wastes

Low-Level Waste. Radioactive waste not classified as high- $61.2 Definitions
level waste, transuranic waste, or spent nuclear fuel, or uranium
or thorium tailings and waste

Tramuranic Waste. Waste contaminated with afpha-emitting
nuclides with atomic number greater than 92, half-life greater
than 20 yens, and concentrations greater thmr 100 nanocuries
per gram

(1) Protect public health md safety in accordance with other Subpart C-
Environment, Safety and Health and DOE Orders Petionnancc

objectives

$61.40 Genemt
Requirement

(2) Limit effective dose equivalent resultirm tiom external 661.41 Protection of.,
exposure to the waste md concentrations in water, soil, plants, ~hegeneral
and animals resulting from releases to less than or equal to 25 population from
millirem per ye% amrospheric releases to meet 40 CFR 61 releases of
requiremcnw, reasonable effort to maintsin releases as lows radioactivity
reasonably achievable

(3) Conunitiedeffectivedoseequivalentto inadvertenti“tmders$61.42Pmtectio”of
tier lossof institutionalcontrol(100years)of individualsfrom
lessthanorequal to I00 millirem per yeaI (continuous inadvertent inh’usion
exposure) or less than or equal to 500 millirem (single acute
exposure)

$ 61.7(4)
Concepts

$ 61.7(5)

Licensing requirements for land disposal of radioactive wastes;
procedures, criteria, and terms and co”ditio”s for ticensi”g of
disposal ofwastesreceivcd fromotbers. Doesnotapplyto
(1) high-level waste, (2) uranium or thorium tailings, m
(3) disposal of licensed material by licensees under Part 20

“LOW-ICVCIradioactive wastes containing so”rcc, special nuclear,
m byproduct material that arc acceptable for disposal in a Imd
disposal facility ...not classified as high-level waste, transuranic
waste, spent nuclear fuel, or...uranium or thorium tailings and
waste. ”

Land disposal facilities to be sited, designed, operated, closed,
and controlled after clomre to provide remonable assurance that
human exposures are within the limits established in the
performance objectives.

Concentrations of radioactive material which mav he
released... iwater,ter, air, soil, plants or animals...less than or
equal to 25 millirem per yew to whole body, less tbm or equal to
75 millirem per yew to thyroid, md Ies tbau m equal to
25millirem perycartoany other organ. Reasonable effortto
maintain releases as low as reasonably achievable to the
environment in general.

“Design, operation, and closure of tbe land disposal facitity must
ensure protection of my individual inadvertently intruding
into...tbe site or contacting Orewaste at any time tier
institutional controls.. .=e removed.”

Institutional control of access to the site is required for up to
100 years; permits disposal of Clms A and Class B waste without
special provisions for inbudm protection.

“Waste that will not decay to levels which present an acceptable
hazard to an intider within 100 years is designated m Class C
waste,” Disposed of at greater depth or with intruder harriers
with an effective life of 500 yews. Maximmtr concentrations of
radionuclides are specified ($ 61.55) to ensme no “micceptable
intruder h-d after 500 yeaIs.



Table H-1. (continued).
g~

DOE citation DOE requirement NRC citation NRC requirement z%or
-. ,.. - . . ...- . .a. Yerrorrnance
objectives (cont.)

b. Performance
assessment

c, Waste generation

[4)rrotect grounawarer resources, consment wlrn r eacrai,
State and Iocd requirements.

(1) ...Prepare and maintain a site-specific radiological $61.13 Technical
performance assessment for disposal of waste to demonstrate Analyses
compliance with 3a.

(2) ...For each DOE reservation, prepare and mainm’n an overall
waste management systems performance assessment supporting
combination of waste management practims used in generation
reduction, segregation, tieatmen~ packaging, storage and
disposat.

(3) ...Where practical, make monitoring m=urements to $61.53
evaluate actual and prospective performance within md outside Environment
each facility md disposal site. Monitoring

(1) ...Controls shall be directed to reducing the Boss volume of
waste generated and/or the amount of radioactivity requiring
dispod.

(2) Generation Reduction...lolevelel waste generators shall
establish auditable programs to assure minimization of the
amount of low-level waste genemted andlor shipped for
disposal.

(3) Segregation...lolevelel waste generators shafl separate
uncontaminated waste from low-level waste.

(4) Minimi=tion...new processor process change designs shall
incorporate principles to minimi= generation of low-level
waste,

No specific parallel in Part61 .8

z

.,.ti,flyses to demonstrate performance objectives of Subp~ C
will be met, including: (a) pathways to general population must
include air, soil, ground- and surface water, plmt uptake, and
exhulrration by burrowing animals, identi~ing differentiated
roles played by natural site characteristics and design feature%
(b) protection of i.tmders afforded’by meeting segregation
requirements and barriery (c) protection of individuals during
opemtions, including likely accidens, and (d) analyses of long-
tenrr site stability

No specific parallel - not applicable

...Requires an environmental monitoring program to evaluate
potential health and environmental impacts during comb’uction,
operation and tier closure, md capable of providing early
warning, ifmigrationis indicated,beforeit leavesthesite

Nospecificparallel- notapplicable

No specific parallel - not applicable

No specific parallel - not applicable

No sr~citic parallel - not applicable



Table H-1. (continued).

DOE ci~tion DOE requirement NRC citation NRC requirement

d. Waste (1)Low-level waste shall be cbaracteri=d...to permit proper $ 61.55(a) Waste
characterization segregation, tieatment, storage and dispoml...characterization Classification

shall ensure that actual physical and chemical characteristics
and major radionuclide content are recorded and known during
the entire waste management process.

(2) Wastecharacterizationdata to be recordedon a waste
manifest include (a) physical and chemical characteristics;
(b) volumq (c) weight; (d) major radionuclides and
concentration% (e) packaging date, weigh~ volume.

(3) Radionuclideconcentrationdeterminedby direct or
correlatableindirectmethods (i.e., scaling factors)

e. Waste acceptance (1) Waste shipped to a site for treatment, storage or disposal
criteria shall meet the requirements of the receiving site.

(2) Waste acceptance criteria shall be established for each low-
Ievel waste treatment storage, and disposal facility.

(3) Generators shall implement low-level waste certification
program to ensure waste acceptance criteria are me~ generators
and receiving facilities jointly responsible for compliance with
waste acceptance criteria

(4) Genemor low-levelwastecertificationprogramsshallbe
auditedperiodicdly.

Appendix F to
$20,1001-20.2401
Requirements for
Low-Level-Waste
TransferforDisposal
at Land Dispoml
Facilities and
Manifests

Appendix F to
$20.tool-20.2401

(1) Considerations.Wastesareto be classified for na-surface
dispowl to permit consideration of, first, limiting co”centratiom
of long-lived i-adionuclides with hazards persisting aRer
institutional controls, improved waste form, and deeper disposal
are no longer effective; md, second, concentrations of shotier.
lived radion”clides for which those protective measures ze
effective.

(2) C/roses o~wate. Defines CIms A, Class B and Class C
wastes in terns of nuclide concentrations and stability
requirements

I. Ma”,fest,.,requires physical description of waste, volume,
radionuclide identity and quantity, total radioactivity, and
principal chemical fore, solidification agent to be specitied;
waste with greater than or equat to O.I percent chelating agents
by weight to be identified and the agent estimated

No specific parallel - not applicable

No specific parallel - not applicable

No specific pdlel - not applicable

11 Ce,ft~cation...requircs genmtor to include with shipment,
certification of proper wate classification and packaging,

No specific parallel - not applicable

,,..



Table H-1. (continued).

DOE citation DOE requirement NRC citation NRC requirement

e. Wasteacceptance(5)Wmteacceptmcecriteriaforstorage,tieatmenCordispoml $61.56Waste (a)Establishesminimumrequirementsforallwasteclasses,
criteria(cont.) facilitiesshatladdress:(a)allowabJequantitie#concentmtiomCharacteristics including(1)nocardboardortiberboudboxpackagingfor

of specificradionuclides to be handled; (b) criticalig safety dispo$a~ (2) liquid waste to be solidified, or packaged with
requirement% (c)restrictions forclassitied low-level waste, adequate absorbent material; (3) restrictions on free liquid to less
(d) external radiation and internal heat generation; than 1 percent of volumq (4) not readily capable of detonation or
(e) restrictions on generation of harmful gases, vapors or liquids explosive reactions at normal temperamre and pressu%
in waste, (fJ chemical ad structud stability of waste packages, (5) restrictions 0. generation of toxic gases, vapors, or fumes
mdiation effects, microbial activity, chemical reactions, and harmful to personnel; (6) not pymphoric; (7) gaseous waste to be
moistuw (g) restrictions for chelating and completing agents; packaged at less than 1.5 atmospheres at normal temperature md
and (h) quantity of free liquids. pressllre md total less than 100 curies per containeq ad (8)

waste containing chemically or biologidly hazardous material
to he treated to reduce hazard to the extent practical.

(b) Rt:q.ires structural stability of waste by(1) a stable waste
form andlor containe~ (2) limiting free-standing and corrosive
liquids to less than 1 percent of waste volume in a stable
container, or 0.5 percent of volume for waste processed to a
stable fore, and (3) minimize void spaces witbin Orewaste and
its pa:kage

No specific parallel - not applicable
z~ f. Waste treatment (l) W~teshallbe treated byappropriate methods toenable

dispoml site to meet performance objectives.

(2) ...Methods such as incineration, shredding, and compaction
to reduce volume and increase form stability shallbe
implementedasnecessq tomeetperfonnancecriteriaUsetO
increaselife of disposd facility and improve Derfomrancc to the
extent it iscmt effective,

(3) Large scalewastetreatmentfacilitydevelopmentrequires
supportby NationalEnvironmentalPolicy Act documentation
plus (a) site waste stream analysis and treatment process
evatuatioq (b) constmctio” design report; and (c)a Safety
Anafysis Report.

(4) Operation of treatment facilities requires support by

(a) Op.mtiOns and mmag.ment procedure (b) personnel
training and qualification procedures; (c) monitoring and
emergency respon% plan$ and (d) records of each low-level
waste package entering and leaving the facili~.

g. Shipment Offsite shipment of low-level waste shall comply with DOE
1540.1.

No specific parallel - not applicable

No specific pamllel - not applicable

No specific pamllel - not applicable

10 CFR71 and Define tmnsport requirements for radioactive materials
DOT 49 CFR 173

h



Table H-1. (continued).

DOE citation DOE requirement NRC citation N3ZCrequirement

h. Lon~tenn (1) Shall be stored by appropriate methods to achieve
storage performance objectives of 3.a.

(2) Records shall be maintained for all low-level waste that
enters and leaves the fmility.

(3) Documentation requirements include (a) needs analysis
(b) constructiondesign report; (c) Safety Analysis Report and
NEPA documentation; and (d) operational procedures aud
plans.

(4) Storage to allow decay md to await disposal by approved
methods uc acceptable

i. Disposal (1) Low-level waste shall be disposed of to meet the
performance objectives of 3a., consistent with the site
radiological petionnance assessment in 3.b.

(2) “Engineered modifications (stabilization, packaging, burial
depth, bmiers) for specific waste types and for specific waste
compositions (fission produce induced ra.dioactivi~ uranium,
thorium, radium) for each dispowl site shall be developed
through the performance assessment model.” ...in the process,
site specific waste classification limits may also be developed if
operationally useful for specific wastes.

(3) Establishesan Oversightand Peer Review Panel of DOE,
contractor and other specialists in petionnance assessment to
ensure consistency and quality

(4) Disposition of waste designated as greater-than-class C
(10 CFR61.55)mustbehandledasspecialcase,including
special performance assessment tiough the NEPA process.

$ 20.2001(.)(2)

Pti61

$61.51 Disposalsite
designfor land
disposal

$ 61.55(2)(iv)
Waste classification

$ 61.7(b)(5)

No specific parallel - not applicable

No specific parallel - not applicable

No spwitic parallel - not applicable

A licensee shall dispose of licensed material...by my one of four
methods including decay in storage.

...Establishes requirement to assure compliance with
Subpart C Performance Objectives

(1) Site design features for near-surface disposal to focus on
Iong-term isolation and avoidance of need for continuing
maintenance; (2) design to be compatible with closure and
stabilization plm; (3) design to complement and improve natural
site feature% (4) covers designed to minimize water infiltration,
diverting percolation and surface water from waste and resist
degradation; (5) divened water not to produce erosion requiring
maintenance, and (6) minimize contact between water md waste
during storage, disposal or post-dispoml

No specific parallel - not applicable

Waste for which form md disposal methods must be more
stringent thm those specified for Class C waste are not generally
acceptable for near-surface dispoml.

There may be some instances where waste with concentrations
greater than pemitted for Cbiss C would be acceptable for
near-surface dispo~ with special processing or design. These
would be evaluated on a case-by-case basis,
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Table H-1. (continued). :U

DOE citation

<0
DOE requirement NRC citation NRC requirement 5$

i. Dispowl (cont.) (5) Additional disposd requirements includti (a)noctidbowd $61.56 Wrote

,y ~

ortiberboard boxes notmeeting Department of Transportation characteristics
requirementswithstabilized wate and minimum voids; (b) no
liquid exceeding 1 percent of waste volume in disposal
container, or 0.5 percent of waste processed to stable form;
(c) waste not readily capable of detonation or explosive
decomposition or rextion at normal tempemture nnd pressure,
or explosive reaction with wateq (d) waste not contain or
generate quantities of toxic gases, vapors, or fumes harmful to
workem, (e) gaseous waste packaged at pressure less thnn or
equal to 1.5atmospheres at20”C, and(f) nopyrophoric waste.

(6) Wastes containing amounts of radionuclides below $20.2005 Disposal
regulatn~concem, asdetined by Federalregulations,can be nf specific wastes
disposed without regard to mdioactivity.

(7)D”~n shall (a)have criteria developed for $61.50 Disposal site
new low-level wnste disposd sites, based on planned suitability fnr neu-
confinement technology ;(b) be b=edonevaluation ofsitemd surface disposal
confinement technology in accordance with ~PA prnces%
(c) provide a site with hydrogeolngic chat’nctcristics which, with
confinement technology, will protect groundwater resnurce;
(d) cnnsider natural hazards; and (e) have criteria which address
impacts on populations, Imd use, resource development plans
andpublic facilities, transport andutility accessibility, and
Iocatinn of wnste generation.

s 61 .7(a)(2)
Cnncepts

(8) ~ (a)requim design criteria $61.51 Dispas.al site
based on “aalyscs of physiographic, environmental and design fnr land
hydrngeologid data, ns well as assessments of projected waste disposal
volumes and characteristics to assure Order policy and
requirements can be mec and (b) disposal units shall be
designed in accordance with criteria md NEPA process

See previous entry fnr this Sectinn (page H-6)
-. ~

z

Identifies specific licensed material that may be dispnsed nf “as if
it were nnt radioactive”

(1) ...Specifies minimum acceptable site characteristics with
prim~ emphmis on isolatinn of wastes; (2) capable of being
chmtcterized, modeled, mdyzed and monitored, (3) consider
projected pnpulatinn growth relative to performance nbjective$
(4) avoid natural resource areas whose exploitation might
compromise achievement of performance objectives; (5) avoid
flooding and poorly drained arew (6) minimize upstieam
dcainage are% (7) provide sufficient depth to water tnbl%
(g) hydrogenlogic dispoml unit shall not discharge ~nundwater
tn tit: snrface within the sit% (9) avoid aceas with sufficient
tectonic activity to chatlenge the performance objectives;
(10) avoid arm where surface geolngic procesws may advecsely
affect performance nr modeling and prediction; and(11) avnid
area where nearby activities auld impact performance nbjcctive
achievement nr mask the ability tn monitor that pefionnance.

...Sit. characteristics should be considered in terms of the
inde!iiite future and evafuated for at least a S00 year time frame.

See previous entry for this Sectinn (page H-7)



Table H-1. (continued).

DOE citation DOE requirement NRC citation NRC requirement

i. Dispoml (cont.) (9) Disposal FaciliW ~ (a) requires operating $61.52 Land disposd (a)(1) requires segregation of Clms A wastes; (2) requires
procedures that protect the environment, health and safety facility operation ad dispo~l of Class C wastes greater tbm or equal to 5 meters
of the public and facility personnel; ensure facility security; disposal site below top mrface of cover or with intruder barriers designed to
minimize need for Ion@tem control; and meet closurefpost. closure resist inadvetient intmsion for greater tfmn or equal to 500 yem;
closure plan requirement% (b) emplacement of permment (3)-(1 1) provides specific requirements on maintenmce of
markers; (c) tmining requirements, emergency plans and the package inte~ty, void minimization, cover placement to
unusual occurrence reporting system, (d) minimize voids in minimize surface radiation dose rate, mwking of bo”ndties of
disposal units between waste contai”er~ md (e) co”d”ct dispowl units, maintenance of buffer zone, clomre and
operations such that active disposal operations will not stabilization of units m they are filled, prevent adverse effeck of
adversely affect tilled disposal units active disposal operations on closed units, and no dispmal of

non-mdioactive materials

j. Disposal site (1) Requires development of site-specitic closure plain for new $ 61.12(g) Specific Requires a description of the disposal site clomre plan, including
clOsurelpOst- and existing sites addressing closure witbin a 5.ye~ period after technical information design features intended to facilitate dispmal site clomre md to
closure tilling, and conformance with NSPA process. Performance (license application) eliminate the need for ongoing maintenance

objectives for existing disposal sites developed on a cme-by.
case basis as part of NSPA process.

(2) During closmelpost closure, residual radioactivity levels for No specific parallel - not applicable
surface soils shall comply with existing DOE decommissioning
guidelines.

(3) Corrective measures shall be applied to new sites or $ 61.12(I) Specific Requires a description of the plan for taking corrective measures
individual units if conditions occur or are forecw that technical information if migration of radionuclides is indicated by monitoring progmm
jeopardize attainment of performance objectives. (license application)

(4) Manage inactive sites in conformance with Resource No specific parallel - not applicable
Conservation and Recovery Act, Comprehensive Enviro”me”tal
Response, Compensation, and Liability Act and Supetind
Amendment md Reauthorization Act; or if mixed waste, may
be included in permit applications for operation of contiguous
disposal facilities.

(5) Closure plans to be reviewed and approved by appropriate No specific parallel - not applicable
field organization

(6) Termination of monitoring and maintenance activities to be $61.29 Post-clomre Responsibility for the disposal site, including observing,
based on analysis of site performance at end of institutional observation and monitoring ad necess~ maintenmce md repairs, shall be
control period maintenance maintained for tive yew a shoner or longer period for post-

closure observation and maintenance may be established,

.. . ,,, . .,.,, ,,. ,,, .



Table H-1. (continued).
~c
~- g

DOE citation DOE requirement NRC citation NRC requirement G3.- -
~&

k. Environmental
monitoring

TC I 1. Qualitymsumnce

z~
0

m. Recordsand
Repoti

(1) Each low-level waste treatment, storage ad disposal facility
(operational or not) to be monitored by a program confoming
with DOE 5484.1ad k(2) and k(3)

(2) Program shall measure (a) operational emucnt releases;
(b) migration of radionuclide> (c) disposal unit subsidence and
(d) changes in facility and site pammet.rs that may atTect long-
temr site perfommce

(3) Based on facility characteristics, progmm may include
surface soil, air, surface water, and subsurface soil and water
both in the saturated and unsaturated zones

(4) Progmtn shall be capable of detecting trends in performmce
far enough in advmce to pemit any needed corrective action,
and able to ascertain compliance with Environment, Safety and
Heaftb Orders

Consistent with DOE5700.6c, conductinaccordancewith
AmericanNationalStandardsInstitute/AmericanSocietyof
MechanicalEngineersNuclearQualityAssurmce-1mdother
appropriateconsensusstandards

(1)Defines record-keeping requirement for field organizations
based on waste manifest data

(2) WasteManifestrecords shall containdata specifiedin
3d.(2) and be keut as Dennanentrecords.

$ 61.53(c)
Environmental
monitoring

$ 61.12(j) Specific
technical information

$61.80 Maintenance
of records, reports
md tmnsfers

See pre(ious entry for this Section (Page 4) ~
.

See prc{ious entty

See pre$ious entry

See previous ent~

Requires a description of the quality assurance progrm during
site qualificatio”, design, co”slmction, operation md closure of
the facility

Establishes requirements for maintenance of records and their
tmnsfer to State and local governmental agencies, and other
agencies as designated by the Commission at license termination

See previous entry
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the licensing process requirements (e.g., the contents of the license application, financial responsibility,

etc.) that are judged not to affect the substantive requirements that determine waste disposal impacts.

The Wosetsofrequirements were divided forcomparison into eight major categories performance

objectives; performance assessment waste characterization and acceptance criteriq disposal site

selection; facility and site design; disposal facility operation; disposal site closure/post-closure; and

environmental monitoring,

H.2 DOE - Nuclear Regulatory Commission Requirement Comparisons

H.2.1 PERFORMANCE OHJECTfVES

The basic performance objectives for the protection of the general public in DOE and Nuclear

RegulatoW Commission regulations are essentially identical: requiring maintenance of releases as low

as reasonably achievable, and setting a limit of 25 millirem/year to any individual from all exposure

pathways as a consequence of releases from the disposal site. In addition, the DOE Order limits

atmospheric releases of radioactivity from a site to no more than 10 millirem/year as stipulated in the

EPA National Emission Standards for Hazardous Air Pollutants regulation, 40 CFR 61.

An apparent difference exists in the approaches specified for protection of a hypothetical future

inadvertent intruder by each of the agencies. Nuclear Regulatory Commission requirements for intruder

protection are to be met by a combination of defined concentration limits on those wastes that will not

decay to acceptable levels within 100 years (Class C wastes) and emplacement at depths greater than

5 meters or with 500-year-effective intruder barriers. DOE requires assurance that the specified dose

limits will not be exceeded after the 100-year institutional control period and requires the specification of

the quantities/concentrations of wastes in waste acceptance criteria for each treatment, storage and

disposal facility.

The Nuclear Regulatory Commission initially proposed a rule that included both a 500-millirem intruder

dose limit and concentration limits conservatively calculated to achieve that dose. In the final rule, the

Nuclear Regulatory Commission removed the dose limit as a requirement for future performance

because a licensee could not demonstrate compliance or monitor that future performance; however, that

dose value was used as the basis for calculating the concentration limits for Class C wastes. Thus, the

apparent difference between the requirements is only superficial and more a consequence of the fomal

nature of the Nuclear Regulatory Commission regulatory process than a substantive difference in

protection afforded the hypothetical future inadvertent intruder, since bnth agencies use the same dose as

a basis for protection features.

H-11
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H.2.2 PERFORMANCE ASSESSMENT

Both agencies require a radiological performance assessment to demonstrate the compliance of proposed

disposal activities withthe performance objectives. DOEalso requires aperformance assessment forthe

overall waste management system at each site covering activities from the reduction of wastes generated

through treatment totheirdisposal. Inkeeping with their natireas licensing requirements, Nuc1ew

Regulatory Commission regulations are more explicit in the details of the performance assessment to be

provided. Both DOEandthe Nuclear Regulato~Commission require monitoring toassessactial and

prospective performance.

H.2.3 WASTE CHARACTERIZATION AND ACCEPTANCE CRITERIA

Nuclear Regulatory Commission waste characterization and classifications apply only to the wastes

delivered to the disposal site, whereas DOE characterization applies to all aspects of waste management,

from its initial segregation at the waste generator, through treatment and interim storage, to its final

disposal. The transfer documents, or manifests, specified by each agency (by the Nuclear Regulatory

Commission in Appendix F to Part 20) require essentially the same information.

Characteristics of waste packages acceptable for disposal are essentially the same for the two agencies,

although the requirements set by the Nuclear Regrdato~ Commission in 10 CFR 61 Part 56 are specified

TE I by DC)E in two parts of DC)E5820.2A [3 e.(5) Waste Characterization and 3.i,(5) Disposal]. Because of

the nature of the materials handled by DOE in the course of its diverse missions, DOE also requires

waste acceptance criteria for criticality safety and for (security) classified low-level radioactive waste not

applicable to Nuclear Regulatory Commission licensees.

H.2.4 DISPOSAL SITE SELECTION

For new disposal sites, DOE requires the development of selection criteria that recognize the intended

confinement technology, and the selection of a site considering both site and confinement technology

characteristics. DOE requirements include consideration of natural hazards and of environmental

impacts as well as protection of groundwater resources. Nuclear Regulatory Commission site-selection

requirements focus exclusively on site characteristics and require their evaluation for at least a 500-year

time frame, reflecting the greater reliance for protection placed by the Nuclear RegulatoW Commission

on site (as opposed to facility design) features,
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H.2.5 FACILITY Am SITE DESIGN

DOE requires facility and site design criteria, the specifications for which (including such factors as

stabilization, packaging, burial depth, and barriers) are left for definition by each disposal site [3i.(2)];

design criteria are to be based on site features as well as expected waste volumes and characteristics

[3.i.(8)]. Nuclear Regulatory Commission site design requirements are general with respect to their

objectives, except for the specification of the effective life of intruder barriers as 500 years where

Class C wastes cannot be buried at depths greater than 5 meters. In addition to the fundamental site

specifications cOmmon to bOth DOE and Nuclear Regulatory Commission requirements, the latter also

identifies as requirements the ability of a site to be characterized, modeled, analymd, and monitored, and

the avoidance of areas where nearby activities could adversely impact achievement of performance

objectives or substantially mask the monitoring program.

H.2.6 DISPOSAL FACILITY OPERATION

DOE requirements under this title are similar to but less specific than those of the Nuclear Regulatory

Commission, particularly with respect to the segregation of Class A wastes (determined by concentration

of short- and long-lived radionuclides) and the Nuclear Regulatory Commission requirement for deeper I TE

disposal of Class C wastes or the use of a 500-year effective intruder barrier, Both are intended to limit

worker and public exposures to those specified in the performance objectives (identical for both

agencies) and to promote long-term site stab~hty.

H.2.7 DISPOSAL SITE CLOSURE~OST-CLOSURE

DOE and the Nuclear Regulatory Commission requirements for closure and post/closure activities are I TE

similar. Both require site-specific closure plans; the Nuclear RegulatoW Commission requires plans for

corrective measures, while the DOE requirement is for their application if the attainment of performance

objectives is threatened or occurs.

H.2.8 ENVIRONMENTAL MONITORING

DOE and the Nuclear Regulatory Commission requirements for environmental monitoring are quite I TE

similar in substance and objectives; both require programs that will demonstrate compliance with public

health and safety standards and provide early warning of migration of radioactivity from the disposal

sites.
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H.3 Nuclear Regulatory Commission - DOE Comparison Summary

Apart from the licensing procedural elements of the Nuclear Regulatory Commission regulations, the

most substantial distinctions between the requirements of the Nuclear Regulatory Commission and DOE

affecting the disposal of low-level radioactive waste are in the specificity of the Nuclear Regulatory

Commission regulations in 10 CFR61, which are not reflected in DOE Order 5820.2A. To a

considerable extent that is the result of the formal regulatory process prescribed for the Nuclear

RegulatoW Commission and its licensees. Additionally, the more general nature of the DOE Order

reflects the greater flexibili~ required to manage the diversity of waste materials and forms which are

produced by the wide variety of missions aud activities carried out by and for DOE, as well as the broad

range of existing DOE site characteristics that are not reflected at likely licensed disposal sites,

Despite these distinctions, the performance objectives specified for the protection of the public and

workers from the operation of low-level radioactive waste disposal facilities are essentially identical, and

the means specified for demonstrating compliance (i.e., performance assessments) are also essentially

identical in approach, Accordingly, there are no substantive differences in the degree of protectiot~

afforded public health and safety inherent in the different agency regulations.

H.4 EPA Hazardous Waste Landfill Requirements

As indicated in the previous discussion, Nuclear Regulatory Commission and DOE design requirements

for low-level radioactive waste disposal facilities are prescribed in terms of their performance

requirements (i.e., basically their ability to limit radiological dose to meet the respective regulations). In

contrast, the EPA regulations governing kurdfill facilities for hazardous wastes under RCRA (40 CFR

264.301), although notapplicable to low-level radioactive waste disposal, prescribe facility design

features themselves. These include, for example:

. Each new landfill must have two or more liners and a leachate collection rmd removal system

between tbe liners, The liners must be designed and constructed to prevent migration of wastes

out of the landfill to tie adjacent subsurface soil or groundwater or surface water during the active

period of the landfill (including the closure period).

. The liners must be constructed of materials that have appropriate chemical properties and

sufficient strength and tiickness to prevent failure, be placed upon a foundation or base capable of

providing support to the liner and resistance to pressure gradients, and must be installed to cover

surrounding earth likely to be in contact with the waste or leachate.
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● The liner system must.include a top asrdbottom liner, The bottom liner must include two

components, the lower of which must be constructed of at least 90 cm (3 feet) of compacted soil

material with a hydraulic conductivity of no more than 1 x 10-7 cm/sec (2 x 10-7 ft/min),

● The Ieachate collection and removal system immediately above the top liner must be designed,

constructed, operated, and maintained to collect and remove Ieachate from the landfill during the

active life and post-closure care period to ensure the Ieachate depth over the liner does not exceed

30 cm (1 foot).

. The leachate collection and removal system be~een the liners is also a leak detection system.

The requirements for a leak detection system include: constructed of granular drainage materials

with a hydraulic conductivity of 1 x 10-2 cm/sec (2 x 10-2 ft/min) or more and a thickness of

30 cm (1 foot) or constructed of synthetic or geonet drainage materials with a transmissivity of / TE

3 x 1&s m2/sec (2 x 10-2 ft2/min); constructed of materials that are chemically resistant to the

waste and Ieachate and of expected strength and thickness to prevent collapse; and designed and

operated to minimize clogging constructed with sumps and liquid removal methods. ITE

● A run-on control system capable of preventing flow into the active portion of the landfill during

peak discharge from at least a 25-year storm, and a runoff management system to collect and

control at least the water volume resulting from a 24-hour, 25-year storm must be in place.

Thus, the EPA requirements for a hazardous waste landfill do not specify or require “vaults” as such, nor

do they speci& performance requirements (e.g., environmental exposure or concentration limits), or

appear tOcontemplate that such landfills would consist of more than a trench excavated in the earth with

relatively sophisticated engineered systems for leachate collection and infiltration protection. The vaults

proposed for disposal of low-level radioactive waste at SRS, as described in Appendix B, greatly surpass

the EPA hazardous waste landfill requirements described above.
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APPENDIX I. PUBLIC COMMENTS AND DOE RESPONSES

1.1 Introduction

DOE completed the draft Environmental Impact Statement (EIS) for Waste Management at the Savannah

River Site (SRS) in January 1995, and on January 27, 1995, the U.S. Environmental Protection Agency

(EPA) published a Notice of Availability for the document in the Federal Register (60 FR 5386). EPA’s

notice started the public comment period on the draft EIS and announced arr ending date of March 13,

1995, At a request from the public, DOE extended the comment period through March31, 1995. This

appendix Presents the cOmments received from government agencies and the public during the comment

period and DOES responses to those comments.

Comments by letter, telephone (voice mail), facsimile, and in fomal statements made at public hearings

were accepted, The hearings, which included the opportunity for infomal discussions with SRS

personnel involved with waste marragement, were held in Bamwell, South CarolinaonFebruaW21,

1995; Columbia, South Carolina on February 22, 1995; North Augusta, South Carolina on February 23,

1995; Savannah, Georgia on February 28, 1995; Beaufort, South Carolina on March 1, 1995; and Hilton

Head, South Carolina on March 2, 1995. DOE received comments from a total of 15 individuals,

government agencies, or other organizations including five written or oral statements at the hearing

sessions. Ten letters were received. No one submitted comments by facsimile or voice mail. The

statements made at the hearings were documented in official transcripts. Each of these comments were

assigned unique number codes as follows for reference in this Final EIS:

Hearings HHOO1through HHO02 (Statements made at the Hilton Head meeting)

NAOO1(Statement made at the North Augusta meeting)

S001 through S002 (Statements made at one of the Savannah meetings)

Letters LOOI through LO1O

Specific comments by each commentor were numbered sequentially (i.e., 001,002, etc.) to provide

unique identifiers. The individuals, government agencies, and other organizations that submitted

comments and their unique identifiers are provided in Table I-1.

The comments DOE received reflect a broad range of concerns and opinions about topics addressed in

this EIS, The topics most frequently raised by commentors were concerns about specific facilities,

including the Consolidated Incineration Facili~, the various waste types this EIS addresses; public

participation; and potential impacts on human health. Comments received from government agencies
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consisted primarily of statements of no conflict or requests for clarification. The EPA endorsed the

proposed action in their response and gave the Drafi EIS a rating of EC-2. This rating indicated that the

agency has environmental concerns about the project and that EPA needs more information to fully

assess the impacts.

DOE also received numerous comments that raised issues outside the scope of this EIS; many of them

involved proposed actions”that are being evaluated in other National Environmental Policy Act (NEPA)

reviews. DOE considered those comments it received during the comment period that were within the

scope of this EIS in the preparation of the final EIS. Individual comments received and DOE’s

responses, identified by the numbering system described above, are provided in Parts 1, 2, and 3 of this

appendix. Where appropriate,DOE revised the EIS in response to these comments. In such cases, the

revision is indicated in the margin of the page with a change bar and the number of the comment that

prompted the revision.

I-2
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Table I-1. Public Comments on the Draft Environmental Impact Statement,

Statements Made at the Public Hearings

Comment
Source No. Commentor Page No.

Soo 1 Jean 0. Brown I-9

SO02 Fred Nadelman 1-11
Coastal Citizens for a Cleaner Environment

HHOO1 George Minot 1-14

HHO02 Charlotte Marsala 1-18

Correspondence Received from Government Agencies and the Public

Comment
Source No, Commentor Page No.

LOO1 James E, Bolen I-22

LO02 W. F, Lawless I-24
Citizens Advisory Board

LO03 Andreas Mager, Jr. I-26
National Marine Fisheries Service

LO04 Kenneth W. Holt I-29
Dept. Of Health and Human Services

LO05 Shirley Dennis 1-37

LO06 Robert H. Wilcox I-39

LO07 Debra K. Hasan I-42
Citizens for Environmental Justice

LO08 Heinz J. Mueller I-53
U.S. Environmental Protection Agency, Region IV

LO09 Mary T. Kelly I-57
League of Women Voters

LOlO W. F. Lawless I-59
Citizens Adviso~ Board
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1.2 Statements Made at the Public

I-4

Hearings
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Accurate/Augusta Reporting, Inc.
Con’anentNA-001

Page 1

PUBLIC CITIZ~-2 : Can I make a formal comment?

m. POPE* Yes, sir. You bet.

PPBLIC CITIZ~-2 : Okay. My name is Bob Overman. I,m not

representing any compay. As 1 said before, I contributed to all this

stuff. 1 don,t like the idea of leaving this low-level waste buried.

That,s not being disposed of. I don,t “ant my great-grandchildren

pointing a finger at me and saying why didn It YOU take care of that

garbage. It ,s bad enough that my grandchildren are saying that no”.

In my opinion, the only satisfactory way of disposing of waste

is to reduce it to the least chemically active fom. That means all of

your organic material, lab coats and shoes, that, s going to decompose.

That ,s going to give trouble in the burial ground. Let ,s get that

stuff out of there, put it in the incinerator, and then get an

agreement on what you 8re going to do with the ash.

The ash is not the most stable form. It can migrate.

Vitrification seems to be acknowledged as the one way to stabilize low-

level waste for any activity. You,re talking about a vitrifier for

M-Area. Wonderful. Let -s get some vitrif iers in there.

As you dig up that stuff, take care of it, “itrify it after yo”

incinerate, if you have to incinerate, but let,s don,t do another

halfway job and expect our grandchildren to have to come back, dig up

what we left, and do it again. 1 shudder to hear that You,re not

planning on digging up all of the lab coats that 1 helped put in there.

I didnnt bury them, but I sure got some dirty.

Compactors, only temporary. They do absolutely no good. The

organics were decomposed in these 1ittle boxes. You get gas formation,

you may get leaks, b“t that ts not a final way to store them. S0 1 was

glad to hear that you Ire talking about vitrifying it, You Ire talking

DKKL,

NA-
001-01

Comment NA-001. (page 1 of 3)

.. .
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NAM1-O
(cont.

Accurate/Augusta Reporting, Inc.
Cement NA-001

Page 2

about smelters. we have an awful lot of contaminated metal stored --

buried out there, old mixer settlers, old tanks. Chop those things up,

melt them, get thm into ingots or billets, and if you can 8t sell it,

bury the stuff.

The thing about a billet, the activity inside there is going to

be exposed as the billet rusts. But the rust on the surface of the

billet will also capture the radioactivity, the elements that are

radioactive, the cesium and all the rest of that. Rust is a “cry good

scavenger for that stuff, so if you have released any activity, that

rust will keep it from migrating into the soil .

So think in terms vitrifying and smelting. Let,s stabilize this

Stuff . 1 won,t be around another 100 years, but maybe my great-

grandchildren will. Thank you.

m. POPEZ Thank yOU .

PUBLIC CITIZ~-2 t The minimum is Alternate C:

MR. POPXZ Well, there -s a minimum waste forecast for each of

the alternatives.

PUBLIC CITIZ=-2 : No, I meant the minimum thing you do “ith

that is c.

MR. POPE, Yes, 8ir?

PUBLIC CITIZ2U-1 z You are not including the spent fuel YO” -re

receiving from the European reactors and temporarily storing that?

That ,s not part of this; is that right?

m. POPE8 No, that is the subject of another environmental

impact statement that -s going on.

PUBLIC CITIZSW-2 z You have to get rid of that before you do the

basin water, though.

....r.39-

CommentNA-001.(page2 of 3)
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Accurate/Augusta Reporting, lnc.
CominentNA-001

Page 3

ml. mPE: Yeah. my other questions or would someone else like

to stand up and make a conunent?

(No response. )

m. POPE% well , thank you so much for coming. If yousd like to

come up and talk with any of the crew here afterwards, please feel free

to. Thank yOU

(Meeting adjourned at 2:02 p.m. )

mw.c“,

CommentNA-001.(page 3 of3)
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Response to Comment NAOO1-1

The comment suggests that DOE should address the hazards of the decomposition of organic materials
present in low-level wastes previously sent to shallow Iaod disposal at SRS by excavating these wastes
and treating them to destroy the organic fraction by incineration. Additionally, the commentor
recommended that the incinerator ash be vitrified, and that buried contaminated metals be retrieved and
processed by smelting before sale or reburial. These techniques are generally consistent with the
extensive treatment configuration described in alternative C. However, the Waste Management EIS does
not establish what type of environmental restoration activities should be implemented for the various
waste sites at SRS, The SRS low-level waste disposal facilities are being investigated in accordance with
the SRS Federal Facility Agreement. A formal risk assessment and remedial investigation will be
performed for the Burial Ground Complex under Resource Conservation and Recovery Act (RCRA)
Section 3004(u)/Comprehensive Environmental Response, Compensation, and Liability Act
Section 120(e) to determine the facility’s closure and post-closure performance objectives and
requirements. These analyses will consider the hazards presented by the wastes, including the potential
for gas formation as a result of the decomposition of organic materials and the potential for migration of
contaminants on buried organic and metal wastes, to establish appropriate remediation requirements,
These hazards will be weighed against the risks posed by the remediation alternatives, including worker
exposure during excavation of the wastes and the emissions associated with any treatment performed on
the excavated materials.
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Comment Sheet
Savannah River Site Waate Management

Draft Environmental Impact Statement

Pleeeeuse thissh- ifyouwiehtopmide wtittencomment6onpotentialentimnmti iasuea
~nceming the hfl Envinmmerdel1- %te~.

B ls .

Sool-ol
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Response to Comment S001-01

DOE believes that the charts and other technical information that were presented at the public hearings
on the SRS Waste Management Draft EIS accurately describe the waste management alternatives and

their impacts. Because thealtematives inthe EISinclude new facilities that have not been operated at
SRS, DOE studied similar existing facilities and used validated anal~ical techniques and models to
estimate impacts. Intheir review of the EIS, federal andstate agencies examined theresults of DOE
analyses andprovided their comments aspresented inthis Appendix and Appendix J. Tbe EIS has also
been subject toindependent peerreview, asdiscussed intheresponse tocomment LOO2-O2.The
analytical procedures and models used to determine the impacts presented on the charts are discussed in
the EIS. Forexample, refer to Section 4.1.3for groundwater resources, Section 4.1.5 forairresources,
Section 4.1.12 for health effects, and Section 4.1.13 and Appendix F for further detail on accidents.
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The fallacy of the Safe Waste Management of
Nuclear Materiala

by Fred Nadelman

Can nuclear materials, namely. Plutonium, the deadliest
of all such materials be stored .eafely? Definitely not.
Not only are we, the taxpayers, being aaked to subsidize an
ovarage nuclear weapons plant, a relic of the cold war, that
leaka radioactive gaa into the air and poisons the ground
water serving Savannah and South Georgia with leaks from its
cooling system, but we are now asked to institutionalize
those inadequacies by allowing Westinghouse and the
Department of Energy to atore those materiala in the
ground.-unt~l these agencies find a way to store the

mater i ale somewhere else in pieces of glasa.
The fact remains that any storage of nuclear

materials--anywhere and under any of the proposed
circumstances is unrel i able. For this reaaon we should not
accept the storage of any such mater i ala in this erea. The
question of how to “permanently. store such materials safely
has not been solved. What is the anawer? That is still a
good question. We have such recent accidents as
Three-Mile-Island, Chernobyl, and the December 1992
Plutonium leaks at the Savannah River Site as guides.

Can any deadly material going into “cold storagen in
tbe ground be invulnerable to changes reeulting from natural
ground movement aa well as dieaaters such aa floods and
earthquake. Remember--the Savannah River Site is located
over a fault in the earth. Thus the devastation resulting
from an earthquake is too horrendous for anyone to
conceive--given the haunting factor of the releass of
nuclear waste throughout the Georgia and South Carolina
countryside and cities.

Fellow Savannahiana! Do not accept the falee
proposition that you are not in danger from the DOE
proposal. Until we adequately solve the problem of nuclear :]/47,ii
we should not lull ourselves into believing that our lives
are not being risked under the current proposed solution.

PK56-2

SCQ2-01

SO02-02

S0432-03

titter SM2.
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Response to Comment S002-01

Plutonium storage is out of the scope of this EIS. The response to comment LO07-07 provides additional
information on the storage of transuranic waste, which may contain plutonium. DOE addresses
plutonium storage and storage of other weapons materials in other National Environmental Policy Act
documentation including the Stockpile Stewardship and Management Programs Programmatic EIS
(DOE/EIS-0236), the Programmatic Spent Nuclear Fuel Management and Idaho National Engineering
Laboratory Environmental Restoration and Waste Management Programs EIS (DOEIEIS-0203), the
F-Canyon Plutonium Solutions EIS (DOEiEIS-02 19), the Interim Management of Nuclear Materials EIS
(DOEIEIS-0220), the Long-Term Storage and Disposition of Weapons - Useable Fissile Materials
Programmatic EIS (DOEIEIS-0229), the Continued Operation of the Pantex Plant and Associated
Storage of Nuclear Weapon Components EIS (DOEiEIS-0225), and the Environmental Assessment for
Operation of the HB-Line Facili@ and Frame Waste Recovery Process far the Production of P.-238
Oxide at the SRS (DOE/EIS-0948).

Response to Commer!t S002-02

The Department of Energy Savannah River Operations Office is committed to the safe storage and
disposal of all nuclear and other hazardous materials for which it is responsible. Standards for the
storage and disposal of radioactive material are set forth in the Atomic Energy Act of 1954 (42 USC
$201 et seq.) and implemented through DOE Orelers. The DOE Orders establish an extensive system of
standards and requirements that protect human health and minimize dangers to life or property from
radioactive material management activities under DOES jurisdiction. DOE Order 5820.2A, “Radioactive
Waste Management,” establishes performance criteria for the storage of high-level and transuranic
wastes and for the storage and disposal of low-level wastes, The performance criteria for low-level
waste disposal facilities require that a radiological perforrrrance assessment be developed that projects
the migration of radionuclides from the disposed waste to the environment and estimates the resulting
dose to people. The performance assessment is used to establish the combination of waste inventory and
proposed disposal method that provides reasonable assurance that the performance objectives will be
met. Engineered structures,such as the Iow-level waste disposal vaults,and enhanced waste forms, such
as tbe stabilized waste forms to be achieved by the Consolidated Incineration Facility or the proposed
vitrification facilities, evaluated in this EIS are designed to provide containment of the radioactive
materials in accordance with applicable requirements.

Further, the Atomic Energy Act, as amended, and other related statutes give EPA responsibility and
authority for developing generally applicable standards for protection of the environment from
radioactive material, EPA has promulgated several regulations under this authority including the
“Environmental Radiation Protection Standards for the Management and Disposal of Spent Nuclear Fuel,
High-Level, and Transuranic Radioactive Wastes” (40 CFR 191). DOE must manage its radioactive
wastes in accordance with applicable EPA regulations, In addition, the management of radioactive waste
that also contains hazardous waste components, known as mixed waste, is also subject to regulation
under RCRA, which is coadministered by the state of South Carolina,

Response to Comment S002-03

DOE analyzes accident scenarios associated with existing and proposed waste processing, storage, and
disposal facilities in Appendix F, “Accident Analysis,” of this EIS. Accident analysis methodology
included natural phenomena initiators such as floods, tornadoes, and earthquakes. DOE considers the
potential for flood damage in the design of SRS facilities.
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Both above-grade and below-grade storage and disposal facilities would be located in E-Area, which is
centered over the drainage divide between Upper Three Runs and Fommile Branch and is approximately
30 meters ( 100 feet) above their floodplains (as shown in Figure 3-7 of the EIS). Sites of new
construction would be graded to direct storrnwater away from the storage and disposal facilities. In
addition, facility design would include sumps to remove water that entered underground disposal areas,
Therefore, flooding would not damage above- or below-grade storage and disposal facilities.

As shown in Figure 3-4 of the EIS, no earthquake fault underlies E-Area, where SRS waste management
activities are carried out. A design-basis earthquake, which has an estimated ground acceleration of
0.2 times the acceleration of gravity (0.2g), is (as stated in Section 3.2.3 of the EIS) estimated to have a

2.0 x 10-4 annual probability of occurrence (1 in 5,000 years) at SRS. Appendix F analyzed 24 potential
accidents that would be initiated by earthquakes. The analysis shows that the risk of these accidents
(probability x consequences), both individually and cumulatively, is not the highest risk event for any
waste type. The highest risk accident to a storage or disposal facility initiated by an earthquake would
increase tbe likelihood of a fatal cancer to the offsite maximally exposed individual by 4 chances in
1 million which would not be detectable, given the individual likelihood of fatal cancer from all causes
of about 1 in 4. As stated in Section F.7, Secondary Impacts from Postulated Accidents, no adverse
impacts on water quality from postulated accidents are considered likely. Contamination would migrate
slowly to the groundwater, so clean-up efforts that would follow a release incident would capture the
contaminants before they reach the groundwater, and it is unlikely that the postulated accidents would
result in offsite contamination,
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HHOO1-O

Accurate/Augusta Reporting, Inc.
ConnnentHH-001

Page 1

WR. MIWOT: 1 have in my hand here something that -

- from Oak Ridge about in situ vitrification that they 8ve apparently

been very successful in. Is that part of your plan?

m. TSOWASZ In situ -- this is the WaSte Management EIS for

solid waste streams. Now --

m. MIWOT* well, that,s exactly what they,ye tal,ki,ngabo!?t.

Theysre talking about taking the contaminated dirt and putting

electrodes in it and melting it down and forming a solid glass form.

MR. TSOMASZ That isn,t processing. That is in the

environmental restoration we 8re in for in situ, and the envirorunental

restoration folks are evaluating in situ vitrification as potential

treatment for remediation sites. Does that make sense?

MR. MIuOTZ What the hell difference does it make? You want to

contain it. why dig it up and carry it off to a glass-making facility

even though it,s across the way?

m. TSOMAS* We didn,t, in this EIS, want to make policies for

particular environmental restoration sites What we wanted to do was

to try to determine ho” much waste would be coming out of those and

then set up the facilities to treat it. Those individual environmental

restoration sites are the s“bject of other NEPA actions which will be

done as those sites come about.

PK5*

Comment HH-001. (page:
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Accurate/Augusta Reporting, Inc.
ConnnentIiH-O01

Page 2

~. MIWOT: I don”t know a NSPA action from anything.

m. TliomAaz National Environmental Policy Act, which an

environmental impact statement is a WEPA action. So there,s a separate

process for evaluating and the cleanup and technologies for

environmental restoration sites as dictated by --

m. f41mr That,s bureaucrat ic gobbledygook. What 1,m talking

about, if 1 have a problem and it consists of contaminated soil, which

You indicated that a large majority of this, at least the mixed waste,

was a contaminated soil problem, some of the high-level waste is -- you

know, has to be reduced out of a li~id form, and certainly we “ant it

out of the groundwater and out of the aguifers. But contaminated

soils, it seems that this seems to be a viable or at least something to

be considered. We<re not going to be selling that land -- DOE is not

going to sell that land for residential property sites in the next

1,000 years.

Ms. mm: It may. It my.

f4R.MINm z Not -- no. No. No.

Ms. m-: They have a plan for it.

=. M1~: No, they don,t. No they donst. That,s the Mickey

Mouse that they,re talking about. Let,s be realistic. Tbe Westion

was, have you considered this?

m. Tnowz The environmental restoration folks are considering

that.

m . f41NoT: 1,m talking about in your program to handle “aste.

MR. mow: No, we are not.

~ . MINOT : Why not?

PK56-

HHOOl-
01
(cont.)

Comment HH-001. (page 2 of 3)
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HHOO1-O
(cent,

Accurate/Augusta Reporting, Inc.
ConnnentHH-001

Page 3

m. mow: Because we take that results from other facilities,

all right, that we project to come to us and have a centralized

treatment facility. Now, if I was remediating --

MR. MINOT: No, that,s not -- that wasn, t my understanding of

it. The problm was to look at the waste as it exists and what might

be coming in.

MR. mow: Right.

fM. MIfiOTt And if the best answer is to freeze it in place and

move on, you know.

MR fmLL: Not taking tbe soi1 out of the ground and doing

something with it is -- one of the projections would be the minimum

case.

m. mow, Right.

MR. f?OLL: And if they leave the soil there, there $s several

things they can do. It is between negotiations between tbe State “ho

gives us the permit.

fm. MINW 8 You,re asking for comment MY connnentwould be, why

not consider this? And don -t give me the -- you kno”, well, we have to

take it from them, whoever them are. That a viable solution to solving

the waste management problem at SRS might be, for its contaminated

soil, tbe least expensive, the least exposure to people, and more

e9UiPment that has to be trashed later on because it was digging in

this dirt. It my be a consideration. And why can,t we propose that

as a cement to this particular --

MR. POPE : You can. Yo” can.

MA. MINm z So moved.

PK554
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Response to Comment HHOO1-01

Although specific alternatives for environmental restoration (i.e., cleaning up contaminants released into
the environment in the past) would be subject to separate NEPA review, if appropriate, DOE has
included in this EIS the waste volumes that could be generated from environmental restoration activities.
As the discussions at the hearing indicated, DOE-Savannah River Operations Office is evaluating the
feasibility of in-place vitrification of contaminated soil as well as other in-place treatments. In-place
vitrification is addressed in Appendix D, Section D,7. 15 of the EIS as an emerging treatment technology
which may well be employed for the treatment of some or much of the contaminated soil at SRS,
Sections 2.1.3,2.1.4, and 2.1.5 of the EIS show that the expected, minimum, and maximum waste
volumes resulting from environmental restoration activities depend on whether in-place treatment is
viable (as assumed for most of the units in the minimum waste forecast) or the waste must be removed
for treatment (as assumed for most of the units in the maximum waste forecast).

As indicated in Section 2.1, the environmental restoration program is regulated hy the Federal Facili@
Agreemen[for SRS, an agreement between EPA, the South Carolina Department of Health and
Environmental Control (SCDHEC), and DOE. Characterization of the environmental restoration units

(identified in Appendix G) is in its early stages. Therefore, DOE believes it would be premature to
consider site-specific environmental restoration alternatives in this EIS. DOE-Savannah River
Operations Office has established a land use planning group to develop a comprehensive land use plan
and land use options for the SRS,
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Accurate/Augusta Reporting, Inc.
ConnnentHH-002

Page 1

Ms. MAR-: Number one, you don 8t have to be told by me that

00E bas a credibility gap with the public. Okay? You have done,

inadvertently, no intention, no intentional doing, created an economic

hardship on the city of Savannah and will be created and imposed on

Hilton Head if this continues and we go to the river as a “ater source

-– drinking water source. I resent it vew, very much.

1 think since you created this tritium problem -. because of the

unknowns of 50 years ago there -s no finger of blame being pointed --

you should subsidize the stintillating monitors that,s been being used

in the city of Savannah ever since that 1991 spill Since nobody

trusts NE in letting the public know as quickly as the public would

like to know, even if we let our hair stand on end for a couple of

days, 1 think you should underwrite that and let it continue to be an

independent testing but funded by DOE.

1 further think you should offer Beaufort-Jasper water sewer

Association a new scintillating monitor which is very sensitive to

tritium readings. Tbe maximum cost of the monitor is $25,000. The

U1timate goal that they use to monitor it is the only one out of three

that doesn 8t produce more hazardous waste in the testing of it. And

you should supply the manpower that is needed to test it, and place it

at least an hourlan hour and a half riverwise up the Savannah River so

that an alarm could be cent for the Beaufort-Jasper to close our canal

if the readings are higher than what we anticipate or hope that

they-re going to be.

And this is the message that 1 have sent to Hazel O,Leary and I

restate it here. I think you should at least subsidize that. That Is

not going to break the bank as far as 1,m concerned.

PK5M
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Secondly, there was -- from the Lawrence Livermore National

Laboratory in California a new technology was developed for

desalinating not only brackish water but soiled seawater. I would hope

that the Depar~ent of Snergy, which funds that particular program,

would consider using that at the Savannah River Plant so that you don,t

have to lay off a bunch of people, just convert the mass plowshare, so

to speak, and use the facility for something productive.

And if you can get tbe cooperation of Secretary Baggett from the

Department of the Interior, because his reclamation group has already

sent me a letter in response to my sending him that information that

they think it,s a very viable method, that they would develop and are

considering developing it for conunercialuse if they had enough

funding. So possibly in this country ~cy, s could help &cy, s, instead

of being separate entities being cooperative and to develop that

technology. That #s about it.

I.fRWILLIAf.fS: Okay. tiy other comments, queetions,

observations?

,,ti..
rm..-.

HHoo2-
)2
[cont.)

Comment HH-002. (page 2 of 2)
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Response to Comment HHO02-01

Subsidizing or providing additional scintillation monitors for Savannah River water users is outside the
scope of the Waste Management EIS. However, this suggestion was forwarded to the DOE Savannah
River Environmental Compliance Division for review.

After detailed review of DOES and the state’s monitoring program, DOE believes that additional
monitoring is not necessary because of the following reasons:

. DOE presently monitors the tritium concentrations at a number of locations upstream of
Savannah, GA including Highway301, and the Beaufort Jasper and the Port Werrhvorth water
treatment plant intakes. DOE presents the results of its monitoring program for public review in
the SRS Annual Environmental Monitoring Reports, The 1994 annual dose to an individual who

drank ~o liters of water per day from either of the Savannah River water intakes (0.06 millirem)
is well below a level that would cause concern, DOE encourages public participation in its
environmental monitoring program through review of the SRS Annual Environmental Monitoring
Reports.

. River water at Highway 301 is routinely sampled by SCDHEC to independently verify that there
are no health concerns presented by the Savannah River due to contaminants released from SRS,

We also wish to note that the SRS reactors, which in the past presented the greatest risk of an unplanned
release, are presently shutdown. Only the K-Reactor is being maintained for possible future missions.
Before K-Reactor was shutdown, the component that caused the release in December 1991 was replaced
and successfully tested. That component has been drained and deactivated for over 2 years,

Response to Comment HHO02-02

Lawrence Livermore Laboratories is currently bench-scale testing a less energy-intensive water
desalination technology. The technology works on the principle of deionization. Deionization is simply
the stabilization of the electrical charge on an atom, group of atoms, or molecule by maintaining or
restoring its electrical configuration. The deionization unit would contain charged ion plates (i.e.,
positive and negative) that would be used to attract the salt molecules from saltwater, To purge the
system the charge on the plates would be reversed and a concentrated brine (i.e., salt) solution would be
removed. The plates would then be reversed again and the system would be ready to treat more
saltwater. There is no application of this technology for desalination purposes at SRS, however, in
theory the technology could be applied to the treatment of wastewater with inorganic contaminants.

Since this technology is being developed by DOE through the Office of Technology Development
(OTD), its applications to SRS would be evaluated and applied through the DOE complex-wide focus
areas which include: plumes (i.e., groundwater plumes), landfills, stabilization (i.e., materials and waste),
high level waste, and mixed waste, OTD communicates the potential application of emerging and
developing technologies to SRS.

In response to the comment about layoffs, in this EIS DOE evaluated the manpower needed to construct
and operate the treatment, storage and disposal facilities. This includes retraining personnel to perform
waste management activities.
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1.3 Correspondence Received from Government Agencies

and the Public
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LOO1-O

LNI-O

A.B.Oodd, Dtiti
Envinmmcntal Grnplisacc Division
WA CwmPliauceOfficer
U.S. ~nt ofEnergy
Sati Riw OparadnnsO-
P.O. Box 5031
Aikik;o.&mfirIa 29804-5031

~ COnuncntsrag* ti “SavennsbRiverSita(SRS)Wsatc~t M
—Iltrd impacts~t”~.

%. Onuld:

Tbasubjectdwumentis wellwritten,naarfriendly,andtbnrnughin every~t.

1.Thedrsftenvimmntfd imp statement p) ~ nptions fnrtreatmentof
polycblorinstedbiphenyi substicea (~Bs). Shipmt of KBs tn ofiitc Iocatiom fmm
the Site is sn option SRS shodd mnsider @ sfter doing the folfowing

Wposing a blending plan tn SCD3fEC (and -iving Vd of S-) which~OWX
YSRS to blend PCBs and PCS contaminated media tn k ow TSCACRwsataacccpk

lirni~withthewwte.~ abeadyWVed for bundng in the C4m~ ~on
Facility (~.

It is recogn~ h C~ is not licensed tn incincrats TSCA s“bstaocca, hOWeVW, & sw
of South Csrol]m (SCDHSC) mdd be doing a dis-acrvice tn its residents of the SW by
fotildding on-site _ent snd thereby requiring SRS to @@ ficib]e pcBs
across lad highways for tiatment end dispaal, wban SRS cotid @at @y incineration)
blended-down (or diluted)conmnhationaof thiswsatcvolume. We tbeRCM
Wtitted iocinemtor at SRS may not be designed to ccbieve tbe deamction efficiency of a
TSCA Li~nsed incinerator, blending waste PCB oils md rcaiducs (pficulwly with high
beat vclue wastes) msy ~tit in more tharIcdequate destruction, and hem *W the A
for offsite shipments.

2. Thisdec-nt (WMEIS) deacrik diffmt o-g lif~s for the ~ (in years).
Dc~nding on b different alternativesconsidered, the CfP woufd epcrctc until ntber
facifide.acodd k c-ctcd (the Alpha andorNon-AIpba Viuiiicatia Fscilides).

&uwoftisutitid k~dfm-s~ti ti~ma&ti~
mnstxuction site (h CIF itself ~uirca stesm in its oparatinn) SRS wotid batters- ita
fmd rcso~ by dcvclnping steam (or even -cal pewer) -g capabilities at
the ~ ifenough high-heat vduc waste is available. If SRS is chosen to receive
incincrable waste fmm the DOE ~lex (i.e. outside of SRS) &n apeci81mnsidaradon
for producing steam and pnwm sbndd be given tn M. 3ftha existing inciierater m
(Withoutdrastic engineering and ahucden Cbaugas)& mnditied tn -rt -
production (i.e. tcbcating of conde~te m other) in some way, ttcn this conceptshmddbc
consiti a well.

*Bg. %

Aiken.SouthCmlina -W1dent

DK.c_~

Utter LOO1.
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Response to Comment LOO1-01

EPA has established regulations under the Toxic Substances Control Act that speci~ standards for the
incineration of polychlorinated biphenyl materials (PCBS), As noted in the comment, these standards are
generally more restrictive than those imposed on the incineration of hazardous wastes under RCRA. For
example, a destruction and removal efficiency of 99.9999 percent is specified for the incineration of
PCBS as opposed to the efficiency of 99.99 percent generally required by RCRA regulations.
Certification of an incinerator under the Toxic Substances Control Act requires extensive testing in
addition to that required for RCRA permitting. Furthermore, the EPA regulations under the Toxic
Substances Con&ol Act prohibit generators of PCB materials from avoiding, by dilution, requirements
applicable to materials contaminated in excess of specified PCB concentrations. It would not be cost-
effective to obtain permits under the Toxic Substances Control Act for the small amount of PCB wastes
that could be treated at the Consolidated Incineration Facility, and it would not be legal to circumvent the
Toxic Substances Control Act regulations by diluting PCB wastes.

Response to Comment LOO1-02

Implementation of steam or electrical power generation by recovering waste energy from the
Consolidated Incineration Facility was considered at the time theprocesswas being designed. Energy
recovery was not adopted because the economic benefits were marginal. The small thermal capacity of
the Consolidated Incineration Facility design limits the amount of recoverable energy. Additionally,
energy recovery would increase the complexity of operations and maintenance and require that the
combustion offgas be held at a temperature range known to promote the formation of undesired
combustion products such as dioxins and furans. The costs to enhance the air pollution control system to
counter this increased pollutant generation and maintain emissions at safe levels would offset any cost
benefits of energy recovery, Retrofitting an energy recovery system into the Consolidated Incineration
Facility at this time would significantly impact design of the downstream air pollution control system.
Substantial costs would also be incurred to modify various environmental permits and to repeat
emissions tests such as the trial bum required by RCRA.

1-23



DomIs-0217
July 1995

LO02-01

LOi)2-02

* PAINECOLLEGE

AB. GouJ4 Di@or, ECD
U.S. M_nt of~ergy
SavantttiRiver@tiw office
P.O. Box W3 I
Aikcn, SC 298045031

w D1rcctOsGOtik 2.10,95

Re -1S

Thank y.. for mding m a mpy of h WMEIS (i.e., ~~ISU217-D.
January, 1995). B-u% our CAB _ formally onfy on= every two monots
mdib-lwMdd tingktiti&~E kplwdmd~ti
comnt ~od, as C-r of tk SRS CAB’SER & Wa Managenmtt
Subcomnu% I uquest Otalyw exmd * public mmt Pti fm tbc
WMEIS.

The mason forb uestisthat* workingpup forourStinuniltee
%’ba6bcgunt0Mf0rthe C s WP~~ ~ motions on the WMESS: a-on

on tk ~t of msuranic -tcs & pu-238x anolbcr cmincinerable
low Ievcf wastes; mdtiti on conJmiJ8. JfapptibytttcCAB,
t~ thrx motions wilJ bc fcfw~ to DOE SRS, t3PA, and D~C (nom that
in additiontomtnbus oftk pubhc, ths wOMng -up inclb m-tatives of
DOE WA, and D~C),

Bccaw wok just began on tbc mo!ions Mt nighL at ibis tire, little can
be said of what issues duy wifl cventiy address. But whatever is included in
@ they will at lsast m-d oust, in keepingwithDOEStiplemtadon of
h first modon of h CAB (la M. Fimi, DOE SRS fvsanw, January 20,
195), Ote -S be submitted m tipcndcnt ssitic w review,

%k you for yaw atlention to Uds we.

Sinmlely,

W.F. bWICSS

x M. FIOri, R.ff. Slay (CwChair, CM} M. Mcti (Cc-m. CAB)

r m...

Letter LO02.
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Response to Comment LO02-01

On March 3, 1995, the Manager, DOE-SR, extended the public comment period through March31, 1995,
to allow the Citizens Adviso~ Board time to consider and present comments. On March 13, 1995, DOE
issued a press release announcing the extension of the public comment period; the announcement was
published in local newspapers.

Response to Comment LO02-02

DOE retained nationally recognized experts in waste management to provide independent review before
issuing the Draft EIS. Four individuals participated, three of whom also provided independent review of
the SRS Proposed Site Treatment Plan prepared in response to the Federal Facility Compliance Act of
1992, The reviewers were required to sign a “no conflict of interest” statement stating that they have no
financial, contractual, personal, or organizational interests in decisions reached through the EIS that
could affect their ability to render impartial advice. Their reviews included reading the documents,
extensive discussion meetings at SRS, and submittal of written review comments. Their
recommendations were incorporated into the draft EIS,
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9721Bx- titer DfiveN.
SL~, FJOrida33702

Pcbr’u8ry14, 1995

htter LO03(page 1 of 2).
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Response to Comment LO03-01

As described in the respective sections on surface water impacts in Chapter 4, no substantive changes in
the physical, chemical, or biological characteristics of the surface waters feeding the Savannah River are
expected to result from implementing any of the alternatives evaluated in the EIS. This is due to the
essential similarity of the very IOW concentrations in the projected discharges to those currently being
released in accordance with the conditions of the current National Pollutant Discharge Elimination
System Pennit, and the very small volumetric addition of a few percent, relative to the natural stream
flows, at the maximum.

Discharges from SRS treatment systems and outfalls are monitored for the constituents included on the
National Pollutant Discharge Elimination System permit on a schedule prescribed by the permit. If a
discharge is found to exceed the permit limits, DOE determines the cause of the exceedance and corrects
the problem. Most of the treatment systems can be shut down and the wastewater stored until the
problem is corrected. Both the M-Area Dilute Effluent Treatment Facility and the F/H-Area Effluent
Treatment Facility can be operated in a batch treatment mode. The M-Area Air Stripper can be shut
down (the wells supplying the groundwater would cease pumping) until any problem could he corrected.
Also, SRS has an ongoing stream monitoring program (not part of the National Pollutant Discharge
Elimination System program) for the collection and analysis of samples. Thus, any changes in
constituent concentrations would be noted and steps taken to locate the source of the changes. It should
be noted that tables in Section 1.0 of Appendix E indicate that the radionuclides in the aqueous
discharges will be very low as was explained in Section 4.1.4 of the EIS.

As discussed in Section 4.1.4, measures would be taken to control the impact of stormwater runoff
during both construction and operation activities. SRS must meet criteria of National Pollutant
Discharge Elimination System permits issued by SCDHEC for both activities. Pollution prevention
plans have been prepared which detail the steps to be taken to control suspended solids, debris, and
oil/grease that may be in the runoff and impact the streams (WSRC 1994). Facilities or measures taken
to control these impacts would be regularly inspected. Additionally, immediately following major rain
events, the facilities would be inspected, If problems are found during these inspections, DOE would
take corrective actions to mitigate the problems.

Response to Comment LO03-02

A protected species survey of the uncleared part of E-Area has been completed and submitted to U.S.
Fish and Wildlife Service and the National Marine Fisheries Service. This survey, dated February 3,
1995, initiated informal consultation as required by Section 7 of the Endangered Species Act of 1973.
The survey concluded that activities proposed for E-Area north of F-Area and south of the M-Line
Railroad will not affect any Federally protected animal or plant species. The revised survey of April
1995 is included in this EIS as Appendix J.

The survey does not address impacts to threatened and endangered species on additional land outside the
boundary of E-Area that would be needed if SRS is required to manage the maximum waste forecast. If
land outside E-Area is needed, additional sumeys for threatened and endangered species would be
required and another Section 7 consultation would be initiated with U.S. Fish and Wildlife Service. Until
decisions are made on the facilities that are needed and the amount of waste that would be handled at
SRS, the selection of additional land would be premature,
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Febmary 24, 1995

Wur B.Gotid,Jr.
Sa.iannabRiverOperruiomOffice
NEPACompliancetiter
U.S.DepartmentofEner~
P.O.Box5031
Aiken,Southtiofina298C4-503~

Dear bfr. Gould:

We have mmpleted our retiew of the Draft Environmatal Jmpact Statement (DEIS) for
Waste Management, savannab River Site, Aiken, South Carolina. Technical =islanm
for this review was providedbytheRadiation Studi~ Branch , Divition of
Environmental Hazards and Heatth Effects, NationaJ ~nter for Environmental Heafth.
We are responding on behalf of the U.S. Public Heafth .Sewice.

This review fmsed on the public health mnsequenes associated with several prwd
waste management alternatives. The attached Pges offer generaJ and spcific
comments that should be considered when preparfng the Final 3?1S. Jf you have
questions regard~ these cumcnts, you may mntm Mr. RobertWhilcomhat(4o4)
488-7634,orme at(404)4&7074.

Thti vouforlheoDuortunitvtoreviewthisdraftdocument,Pleaseensurethatwe are
indudc~ on your lis( io remi& a copy cd the Final EIS, and future ~S’s which may
indicate potenti public health impact and are developed under the National
Environmental Poficy Am (NEPA).

Kemeth W, HoIt, M.S.E.H.
Special ProsIams Group (F29)
N&tionalCenter for Environmental

Health

Atwchment

Mt@r LM4. (page 1 of 6)
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DEPARTMENT OF HEALTH & HUMAN 3ERVICES Pti,cHealthSetice
Cenlesfor08em4 CaIRti

Memorandum
Dale Febqary 16, 1995

Robert c. Whitcomb, Jr. , Physi~l Scientist, Natio~l canter
h for Environmental Health, Division of Enviro-ntal Wzarda

and Health Effects, Radiation Studies Branch (F35)

Subim Review of *Savannah River Site Waste Mnagemnt Draft
EnvirO~ntal 2mpact Statmnt V

To Ken Holt, Environmental Health Scientist, speciaI P=W=-
Off ice, Nat ional Center for EnvirO~ental Health

This review focuses on the public health coo~e~encea asaoc~a~ed
with 6everal proWaed alternatives for the oianagemnt of waste at
the Savannah River Site. Cmnta have been separated into tv~
categories; general and epecif ic. ~is page considers the general
c-nta and subsequent pages provide SpeCific c-nts. There
are some minor changes that would hpreve the document as
discussed below.

Populations are liBted by pathway of exposure; 620,100 for the
atmapheric pathway and 65,000 for the aqueous pathway. It may be
that the population exposed by the aqueous pathway extends byond
the 80 kilometer (5o tile) atmospheric pathway. If this is the
case, then it is possible for s0m9 }downstzeaers, to receive
their dose on2y from the river. The question therefore is as
follown; is the population exposed to the a~eous pathway
(65,000) a subset of the 620,100 included in the atmospheric
pathway? ‘rhis clarification wuld ba helpful for interpreting
the collective doses and risk.

There are saveral tables or figures in the begi~ing sectionS
presented without numbering [e.g., page 2.4, ~ge 2.23, ~ge 2.
24, etc. .). They are also not included in the List of TableS or
the List OC Figures. fill tables and figu=s ehould be n-red
and included in the list of tales and in the list of figures
respectively.

All terns used within the text and t~les should be included in
the glossary. For exs!nple; collective dose ~S ~~ed tit ~t
defined in the glossary.

DK56
..”.

Lettsr LO04. (psge 2 of 6)
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Savannah River Site waste Management
Draft Environmental IIupactStatemnt

Page 2 of 5

specific C—ta

1) Section 3.12 .1.2 ~diation Levels in the Vicinity of SRS,
p6ge 3-65, paragraph 3,

wA dose of this rn6gnitude would result in an annual
probab~l ity of centracting a latent facal cancer of
6.5x1o .1

me question hare is why pravida 8 risk for this activity and
not the previous activity of a hunt.r who bad a higher
estbted dose. Also, the rink is givna titb no refer-ce to
- rimk cactdx Used. tie rih facbr used is 5x10-’ rink of
fatal aancc per person x- ref arancad to ICSP 60.

2) Section 3.12.1.3, Aadiat.ion Levels in E-, F-, H-, S-, and Z-
AreafIj page 3-66,

!fable3 .12-1 prasmts g- radiation levels manured in these
araas o%cept M.Axs.. In the Rxtious section, H-Area had the.
-e maaaurad W- xadiatio~ level of 506 millir~ per
yaaz. Zn Figure S-3. SS9 arean and facilities, 17-3ue8 is
6FInctied as *Site serviaea and waste storage P. Therefore 16-
Area should be ticluded in the t~le and in the .fi#cusainn.

3) Section 4.1.11.2 Transportation, page 4-37. fir8t .~ragraph,

‘...by the risk factora of 0,0004 (for OccuWtiO=l
health) and 0.0005 (for the general public) exceaa latent
cancer fatalities per person- rem IICSP 1991) .

later in section 4.1.12 Occupational and Public Health, page
4-43, second paragraph,

‘Doee-to-risk conversion factors for nonfatal cancere and
genetic effects (0.0001 per permon-rem and 0.00013 per
person- rem, respect ively; NC!SP1993) are ...I

and finally in section 4.1.12 .2.1 S6diolcgical 2mpacts, page
4-47. first ~ragraph,

‘...the conversion factor of O.0005 latent cancer
fatality per rem for tti general population (DOB 1993c) .}

It is =ecesmary to prnvi- titiple refermees for this

PK5(

LO04-04

L4304-05

ILO04-06

titter Lm. (Poge3 of 6)
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LO04-0$

LO04-0$

Savaonah River site Waste Managemnt
Draft Environmental IrnPct Statement

Page 3 of 5

Infa*tion. The origiml source of those valued in ICSP 1991.
- ~ ad DOE have concurred with and adopt8d ltits and
values Set by the International C~issiou on ~iolopi~l
Protection. ~e referenco .Youraaohould be the M in both
oAees ICAP 1991 d not mm 1993 or DOE 1993a.

4) Section 4.1.11 .2.2 Radiological Transportation Accident
Impacts, Fge 4-41, Table 4.1.11-4, second to laat column on
right,

The value f Or the Off site ofSI, mini- dose, high
probability accident, excess latent cancer fatality of
1.4%10”’”

~a value shfmld be 1.9X10-1>basal on the calculation 3 .7x1o”
x 5X1O-’ risk per ~rsoa r- fo= the offsite ~latio=. ma

Currao: (incor<,ect)value is b~ed on the calculation of
2.SX1O x 5II1O .

5) Section 4.1.12 .2.1 Biological ~cts, page 4-50, last
paragraph,

iIn the population of 620,100 people living within 80
kilometers (50 tiles) of SM and exposed to its
atmospheric releamee, the rider of people expected to
die of cancer is 145,700. In the population of 65,000
people using the Savannah River and exposed to the
aqueoue releases, the n-r of people expected to die of
cancer is 15,275. 1

The way t.31isparagzaph ia writt~ it SOUA13E like 145,700 ~r.
getting a-car a8 8 result of!atmo~haria relaames md 15,275
fr= ame.ous reloaso=. Theme are =at~lly th4 UO_I qect~
inaidaaae of c4Acar in populations tie size, Pi-se reword
thia paragraph for clarity.

6) Figure 4.1.12 -2; DoSe to individuals in connnunitiea within
80 kilometers (50 miles) of SRS ~dar ehe ~o.action
alce~t. ive, page 4.55,

Tbore io ~ typqraphical error on the Do@e axis 1.OxlO’ should
be l. OXIO- .

Letter LO04. (page 4 of 6)
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Savannah River Site Waste f.fa31agememt
Draft Bnviro~ntal Impact Statement

Page 4 of 5

7) Section 4.2.11.2.3 Transportation Maxbum Waste Forecast,
page 4-109, Table 4.2.11-9, second to last column on right,

The =lUe fOr the ~~te 0SS1,exce8s latent cancer
fatality of 4.1x1O

~is value should be 4.lxIO-’]based cm the calculatlod 8.2X10-8
x 5X1O-’risk per persod rem for the off site population.

8) Section 4.3.12 .3.2 ~lic Health and Safety, Radiological
IIupacts,page 4-181, second psragraph, first sentence,

1Tne health effecte associated with the mim waste
fOreCast are included in Tsble 4 .3.12-3.,

‘fbisshould r-d T&le 4.3.12-2.

9) Section 4.3.12 .3.2 public Health and Safety, Radiological
Impacts, page 4-lel, second paragraph,

v..snd the rider of fatal cancers in the regional
population cduld be 3.6 (effectively 4) . Tbia probability
of a fatal ccncer is mch smaller ttin tileone chance in
four (23.5 percent) ...1

Then in Section 4.4 .12.3.2 Public Health 3nd Safety,
Radiological Impacts, page 4-242,

1The number of additional fatal ca.ncer8in the regionsl
population could be 0.20 (effectively zero) .T

Ctige - aant~ca fr~ Seation 4.3,12 .3.2 MIIc saalth and
Safety, ~diological ~actn, papa 4-181, 6econd paragraph, to
readz m..&nd the n-r of ~ fatc41c=cers in the
regional population could be 3.6 (.ff ectivaly 4) .

10) Section 4.4.5 .1.2 Operational Impdcts, JwIge 4-208,

SThe two radioisotope contributing Most of the radiation
dose would be cesium- 137 and plutoniu-239. 1

* was this dete-ned? Were screening or s~#itivity
mlyses performad? Em much of tba dose de UIoae represmt?
Please daaczibe the procaan.

PK56

:CQ4-lo

LO04-11

LO04-12

LO04-13

titter L4)4)4.(page 5 of 6)
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LO04-14

LW-15

Savsnnah River Site Waste f4anagemnt
Draft Snviro-ntal I~act State@nt

Page 5 of 5

11) Section 4.4.11.2.2 Transportation ~nm Waste Forecast,
Table 4.4.11-7, page 22S

‘2be valua (2.2X10-M) ●t tba bottom right -d aoluwI of Table
4.4.11-7 refua to footnotm d. ?oetuota d was tba risk factor
for Occupational (o.0004) ratzlar m populstic.n (0.000s) . ma
mlue in COrrOCt but tba r-fermae #b0U2d b. z .2XIO-* -d
footnote c obould read Ca. Additional probtiiiity of an ~ceaa
latent fatil aucer . Value ●quals * to-l do-a t-s tbm
risk factor (0.0005 weesa fatal canaero par p.roon-~) .,

12) Section 4.4 .%2.2.2, Radiological Impacte, page 239,

‘Table 4 .3.12-3 includes. ..)

~im ●tild re4d T.&la 4.3.12-2.

PK51

Letter LO04. (page 6 of 6)
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Response to Comment LO04-01

The downstream population which uses the Savannah River as the source of its drinking water is not
considered part of the population within 80 kilometers (50 miles) of SRS. The text in Section 3.8.5 has
been modified to clarify this point. In addition, a map locating all the communities within the 80-
kilometer (50-mile) radius has beerr added to that section.

Response to Comment LO04-02

All tables and figures in the document have been numbered.

Response to Comment LO04-03

The term “collective dose” has been added to the glossary, Figures and tables were searched and other
words have been included in the glossary,

Response to Comment LO04-04

Because this probability of contracting a latent fatal cancer is not related to the waste management
alternatives considered in the EIS, DOE believes that it is inappropriate to include a discussion of health
impacts in Chapter 3, which only describes the affected environment. The sentence discussing the
probability of contracting a fatal cancer has been deleted to make the discussion in question consistent
with others in this chapter.

Response to Comment LO04-05

N-Area data was inadvertently omitted from the discussion of gamma radiation levels. The data are now
included in the table in Section 3.12.1.3. In addition, the level for N-Area given in the text of Section
3.12,1,2 was incorrect. The correct value is 460 millirem per year. The text has been corrected.

Response to Comment LO04-06

DOE agrees with the comment. All citations dealing with risk conversion factors have heen changed to
reflect the original reference found in ICRP ( 1991),

Response to Comment LO04-07

Table 4-8 (originally Table 4.1. 11-4) has been revised and no longer presents low consequence accidents,

Response to Comment LO04-08

DOE has revised the paragraph to clarify that the number of cancer deaths expected is not specific to the
population in the vicinity of SRS but to any population of comparable size.

Response to Comment LO04-09

The entty in the figure has been corrected.
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Response to Comment LOO4-10

The entry in Table 4-31 (formerly Table 4.2.11-9) has been correctedto4.Ix1011

Response to Comment LO04-11

The table reference has been corrected

Response to Comment LO04-12

The word “additional” has been added to the sentence to make tbe statement correct.

Response to Comment LO04-13

Contributions of vsrious isotopes to the offsite maximally exposed individual and population doses were
determined by de\re!oping isotope-specific emission factors for each facili%. These factors, when
coupled with facility throughput data based on the alternative and the waste forecast, yielded total
quantities of each isotope released from each facility. The release values were then used with
facility-specific unit-activity isotopic dose conversion factors to determine the isotope-specific doses.
Calculated isotopic-specific doses are reported in Section E.4 (Appendix E). A detailed description of
the calculations can be found in Chesney (1995). The text of the EIS bas been revised to refer the reader
to Appendix E and to Chesney ( 1995) for additional information.

In addition, the text in the no-action alternative section has been changed. In the no-action alternative
(Section 4.1.5.2.2) the F-Area tank farm and tbe M-Area Vendor Treatment Facility have been added to
the list of facilities that contribute to offsite doses.

Response to Comment LO04-14

Reference to the footnote in the table has been corrected and the footnote has been modified to explain
how the value is calculated.

Response to Comment LO04-15

The table reference has been corrected
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Response to Comment LO05-01

DOE intends to pursue funding to support the initiatives developed on the basis of this EIS and the
obligations imposed under the Federal Facilities Compliance Act. DOE-Savannah River prioritizes and
requests funding for various projects through DOE-Headquarters (HQ). DOE-HQ requests funding from
the U.S. Congress, which either approves or disapproves the request.

Response to Comment LO05-02

DOE is investigating WO sites for the permanent disposal oftransuranic and high-level wastes. If
approved, permanent repositories for transurarric waste in Carlsbad, New Mexico, and for high-level
waste in Yucca Mountain, Nevada, would dispose of these wastes. However, as described in this EIS,
SRS would contain permanent disposal sites for certain low-level and mixed/hazardous wastes.
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1--O-1= ~uw
Save Riwr Sit=

09---1995 ol:25pnEST

’30: Arthur B. aould, Jr.

?Xom, ~ 8. Wila
D@8 ~=SPD - - j- -ag9m8nt

Draft EIS on s= Watim mnag=nt

Thank yOIJ fOZ s*W w thO t- VOIW sOPOti DOB/BIS-0217D,‘SaV~
Ri.ar Sit= Want. Mgmnt Dra.ft EIIViXO-tMl XWti Statst -. X

aWOOi*tO th9 OPPO=tUnlty to rwiw ths ~, uld 1 da wioh to off u tha
follmfingcan8nt# which e intend=dto h constrnctivmti th bro8d
●enu.

1. &neral. oaeo again, 1 must guantion tb interpretation of the =PA
whiob callw for tb Craation of d=mnt~ such u this m of this OM in
p8rticulu. wing wastes at tb ~ u ●ls.nharm i. ~ ongoing
mlti-f acatadprw- with a myr~ of Moessuy plicy d businams-tm
dmclmio.s nndd by tb U.S. D0vt3rnmuIt. Such decisions have tin nndti
minam tha 9-lY tiym of op8zat ing s= thrmgh th9 ●nactwnt of =Pa, th
●nd of thm cold WU, d will ~ ~ -11 b~nd into tb f.turm. when,
ob when, with tit-r changms in f tieral wlicy ●nd avon laws ==
a-riat=, will - ●tw devoting scum =SOWC9S to ~OCe.M. d
voluws lib this md @ on with M orderly, coat-offcctive MMageuant of
th bumtiss of -mmuy almmP of such sites.

2. Thim Draft EIS. Nothing in 1 -- i. intmnded to guestion ths accuracy
of wht ham hen mt togcthor by th. authors of this reprt. To tho
limitad extant that 1 have been *1o to revim it, 1 have found no arrors
in what has hen ~red.

3. Clemup Philosophy. In tk Lntcrest of ❑knk.mizing f .tur. fderal
outlays, would it & - ●mnsm to tti ● fnsh look ●t t~ WY
envirc.mntal mireamnts ●mtiad during tiw last 25 y-s, asPc~ally as
they Prtain to luw f-rally-wed ●itmm lib SW. Such a look should
focus on ibntif id real & Pot-ntialtiger= -d lay out ● long-rmge
approach caWlm of achi-ing bipartism buy-in and sumrt o.., tbe long
h-l. This draft EIS CM h ● most mrtmt raferancm in my such -f fort.

W ~u99m~t~on LS ~t &O ~PIY that ~ch planning has =t ●lready ham done.
It 8hould b t-n instmti to ●uggemt tbt wbt im nnded m is lass of m
Wbasi8 on cwltica with Premant .*gulationm uuf more of an ~
attLt.dmt.mud r~.clng [OX tiing exceptionsto) tb- for sitew nch ●

s=.

4. 3tnvLr0nwntal C0ns9gumnca8 of s= Wamte tiagOwnt. It Lm appropriate

to qbslze -t the report point- out (e.g. M Section 5.7) that tho
differ*nc88 _ tha vuim8 ‘mmgwnt ~lternati-s - mld generally b

*- f Or th* s- w~-t* for=’=ast. lmpa-m will M -m d=pndent on the
munt of wamtm aagti, md tbt, in turn, depndm lugely on thm
goveraaunt decisions on tho timnt of m.iromwntal raatoration &
dWoatmtition/dmwi88 iontig. ln my east, if 1 remd tb report right,

●nviro-ntal bets -0 v.ry -11. (dnca again this rainm the question

PK56L

Utter LO06. (page 1 of 2)
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LO06-03

LO06-04

LO06-05

of why much ~rtmt dacimions uc wra k9y0d to tha mPA pzwcao t- to

m bumlnosslti cost-ban=fit ●wroach of swndiag f tioral dollus. )

5. fia Concolidatti Incineration FULlity [CIF). If 1 uadsrtiti it right,
this domnt is intanded to ●mlyzm altmti.o approacbms to OPOrating
the CIF ti tho ●nvironmental ~CtS of ●wh. Thim -uld aPPOu to h the
m-t signlficmt spcif ic purpoco of tb qrt, ●long with saM MAIYsas
of potential futufi facilities. ThO r-port •~us to tidicatm tkt CIF,●

~ct wuld VUY dwnding on et md tm of wut.m -d a tho duration
of its qration. l’hoconclusion Om to h, ~r, that mono of t-
C8S*S analyzed rn.lt in M Watt which would aff●ct decisions on bow b8st
to operatm C1r.

6. OV=rmll SM Wast= Picturm. ?rmatint or not of tha kind of wastes
annlyzmd b this wrt is, of courw, ● trivial &cision c~ti with tb
❑anagement of the sitesa high Lwel wanton and =pnt nl~elearfuel, a-
then ●pp8u to h outside t- SCOP of this S1S, 1 of far IW cants nw,
though 1 hmva dons ●a on other opportunities.

7. MconnIundation. DOX should conclude thim x18 pmcems u 8Mn u
poaeible, give the report a reopectd place on the tikshalf, md gti on
with tha wasto HWerr,8nt job consistent with th real driwrs of tiual
and pntentL*1 rimk to public hexlth wd tb -d tciwbi.a tb clamup
tin.fit for thm comt to thm f .dmr81 tupay8r.

DUG.-,

Letter LO06. (page 2 of 2)
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Response to Comment LO06-01

NEPA requires agencies to prepare a detailed statement (i.e., an EIS) on proposals for major Federal
actions significantly affecting the quality of the human environment, DOE determined that the actions
proposed in this EIS are major and may significantly affect the environment. Simply stated, DOE
supports~EPA and itsgoaltoensurethatenvironmentalamenitiesand valuesareconsideredin

decisionmakingalongwhh economic and technicalconsiderations.

Response to Comment LO06-02

DOE is required and fully intends to comply with current, applicable regulations. This EIS considers
three reasonable alternatives (alternatives A, B, and C) that would comply with applicable waste
management requirements, However, the suggested “fresh look” at environmental requirements is not
only outside the scope of this EIS, but is also beyond the authority of DOE to implement.

Response to Comment LO06-03

The NEPA process includes the formulation of reasonable alternatives that are feasible from a common
sense, technical, and economic standpoint. As paraphrased from the Summary and Chapter 2, the factors
used to identifi the most desirable technologies include process efficiency and effectiveness, engineering
feasibility, costs, and environmental attributes. Because the environmental impacts of the candidate
technologies are very small, the values of the other criteria are expected to weigh heavily in the
decisionmaking process.

Response to Comment LO06-04

DOE agrees that the impacts resulting from any of the operating scenarios for the Consolidated
Incineration Facility evaluated in this EIS are very small, DOE evaluated a wide range of alternative
operating scenarios for this facility to aid in establishing the appropriate role of incineration in an
integrated waste management system for SRS. Different waste types (including hazardous, mixed, and
low-level wastes) and volumes were proposed for treatment at the Consolidated Incineration Facility.
The operating scenarios considered ranged from modifying the facility to include solid waste feed and
ash handling systems capable of accommodating large volumes of soils and sludges to operating the
incinerator for only a limited time until a non-alpha vitrification facility could be designed and
constructed. The emissions and exposures associated with the operation of the Consolidated Incineration
Facility va~ with the waste volumes proposed for treatment under each alternative; however, under all
alternatives, the impacts would be very small. DOE will consider the environmental consequences
evaluated in this environmental impact statement along with costs, schedule, and regulatory requirements
in reaching a decision regarding the operation of the Consolidated Incineration Facility. DOE will
document its decision in the Record of Decision for this EIS.

Response to Comment LO06-05

DOE believes that the responses to commentsLO06-01 and -03 address this concern. Part of the process
is to identify the real and potential issues and to implement the actions required to establish a safe and
cost-effective mix of treatment, storage, and disposal facilities.
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LO07-01

LO07-02

LO07-03

LO07-04

LO07-05

LO07-06

LO07-07

LO07-08

s -S F(HI ~
swb~
S m

CUIImUIIlWyun the OIaflklS Weslv MUIWUUMVII1(SUVWIIIHIIRivef$Ite)

“ShoufdSRS/DOE continue wl!hWe8t6management prQCfi06SOut’rentiyin p10C6
or contiw praotices with specifim modifimtlons?”

Conkae.ithe quenlily (volume)ofWOS1Ogeneraled lhro~ the no-eatlon plan
withthat generated through the other three @lofw, akematfves e,b, ~d O.
The limited treatment praotiw me~s regulatory raquifamwt$. Afe t~ -c
requle.toryrequirements for ihs extensive, sgtessive treatments of sltewide
atfaiegy c?
Or will these regulatory requi!emenls be mede with pubtic invetvernant?
PEIShas Class C waste end DEISdoesn’t heve Class C waste. ~ssin hem.
Shallow lend disposal of low-level waste will stop in M* for unstsrbliliied
wfasteforms, ~re wfil the low levelwade be disposed 0! then? Ooesthere
etist currenlly the technology for the characterization ofTRtl wetie?

MakinQaura that the decisions made around the managementand Interim
storage of Mear materiala is in rKIway deWmental to thedtii living near
the cieanup sites is ef gfave Oo-rn. The health effeotecf radioadive poilutenta
ia still iargalyan unk~ one. However, it has men aaimtificaliy ~nbed
trwrfhigh-energy mdiatlOnIn IJWd0S69over fong exposure pariods is far me
wriws than waa previously beiiaved alnw tha diavery of radiefion. The
produtien ef nuclear weapons on the DOEsites ar~d the nation imposed
risks on human itie and heeifh tithout the Wedge of such nuclear weapon,
produdion, and Subsequently.aiso withwf their Censent. In aMditidn10
safeguarding the health of me citizens residing and Wrking in and arwm these
nuclear faalitias, there must be a swious regard for Iheae radioactiven~ides
and their escape inlo the environment. Special care in handling evan mlnuta
quantities of radioactive eubtanoeemust be required to proteof the heaith arnd
safety of the workers and the public health.

In addition to the radioactive waste nw stored at the SRS,tha DOE also *es
Ions of this highly radioactive spent nuclear fuef et other sites around tha
aount~. The threat of “oritiosllt~ or the risk of e neturel mdear espbeion fmm
a ohain reWlon is a real one These apontenaous e~loalona wiil lead to major
releases of radioedlvlty.

In interim etor6ga with inadequate protedion from natural and human events,
them is more than 500,00053 gallon drum$ of radioactive tren8urenic weeta.

In li@t of these and many similar fa~ about the nature of radiontildee, w
propose that hasty cfeenup action just for tha sake of ssylng that e ske Is
cleanup is not recommended

Dv.. .

Utter LO07. (page 1 of 4)
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$Utilftad by

Debra Haeen
Citiiens for Endrenmenlal Justii
Savannah, Georgia
M* 13, less

Pboing the by pmduds d plutonium production in the most stable form ~sible
will prove to be ooetly and time mnsumiw, but it seeme10be a more viable
decision than transferring these by prod~s to a final disposal site that hae not
yet been proven technically -p?nbb

~ eventual genetic end immunesyabm effects fromohronb radletbn
e~ra are not fully utierstood, nor are the biologioel interaotkmsamong
raaloadlve and toxic pollutants Qven the claar heeith end erwimnmentai tieke,
steps takennow to minimize the spread of mntemi~tion wIIIb a mush batter
investment than assumlm thst apiltad waste can be cleaned up later.

There must be a mneensus between government and the pubiic W whld’I of
the t~nologias uwd are the most raiiable and feasible onae. The ttinoby
muetbe devalo~ to eeparete. cha~oteri=, and idantW the kl~s of nu~~r
waste that ie now Ming stored at DOE sites. Thess wastes must tm taken out of
tho environment by etabitizingend oonfainingthm aa quWly as possible. It is
strongty urged that lhase wasles be mntalned and stored at the sites at whioh
they presently are stored to avoid the mste of !ranspo~ and, the threat of
releases and lhm and, th~ pmsibitily ti having to daen up another eras of
mntamtnatl~ if e~ an accident did occur.

Ow..

LO07-09

LW7-10

LO07-11

LO07-12

Utter LO07. (page 2 of 4)
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LO07-13

LO07-14

LO07-15

LO07-16

LO07-17

LO07-18

LO07-19

LO07-20

PubticCommentsfrom Februa~ 25, CFEJ, “A Community Lmk at Look et
Management,” workehop cmSavannah River6ito Waste Management Oraft
Environmental Imped Statement.

“7he DOE needs 10educele Iha ~mmuniles of how dangerous these waafe8
are. The weste ehould be neutralized instead of stoflng it in containers Mi
will only be temporarily cafe.”

Participant,M EIS work8hop

“lnolude that all waste k Iiwl}l(ul, spacifi~lly whet ty~s of waste. Also Include
that all waste is harmful to e mdain degree, Welher it b h-level, high-level,
etc. Also, includa Mh shortterm and lo~term effeas .mwmi~ waste
management.”

Participant, “WMEiS workshop

“We, the mrnmunity need to be educated about what 00E is doiw in managing
waete.”

Particlprnt, WM FIS ti9hOp

“Based on our under$tarltiirl~, we bulievu ttlal nwlear waste should ~
oerwerfed to gtaasend etored in uninhabited areas.”

ParUcipenl,WM EISworkshop

“Use more graphic pictures, tllilizing serious comedy. Include egencies,
omanizatlona who part@lpafed.”

Participant WM EIS workshop

“Chenge mene~mon! now. Anwer the following queatione. How *S the
waste affecf my mmmunity? What type of physical effeotawill the wste have
on tb human body?’

Ow.. “,

Letter LW7. (page 3 of 4)
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IIMM~imation on hw itcan effeota ~@n’9 healthand @rnMUnliY.~~,

ma@ therewuld be more public mnoun~mants:
Petitipent, WM EISwrkakp

“This was one of the most inform~!ve, workshops that I have sttandad since
becoml~ involved with CFE.I. It wea ~ explidt, and I ur~ralooct aiKJlearned
more shout envlmnrnantal pollution.”

ParIiipent, WM EIS-hop

DK<G.,

LCQ7-21

LO07-22

... .

Letter LO07. (page 4 of 4)
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Response to Comment LO07-01

The three action alternatives (alternatives A, B, and C) examined in the Waste Management EIS
represent treatment, storage, and disposal configurations that would provide the capability to manage all
SRS wastes in accordance with applicable regulatory requirements. The alternatives represent different
strategies (limited, moderate, and extensive treatment) for meeting regulatory objectives. The extensive
treatment scenario of alternative C is not prescribed by regulation.

Some of the regulations applicable to SRS waste management prescribe the technology to be used to
manage a particular type of waste, whereas other regulations establish a level of performance that the
management technology must achieve. For wastes for which regulations prescribe a particular
technology, the prescribed technology is included in all three action alternatives. For example, EPA
regulations under RCRA specify that all mixed high-level radioactive wastes be treated by vitrification,
and DOE would use vitrification to treat its mixed high-level waste under any of the three action
alternatives. Where the regulations establish performance criteria but do not prescribe a method of
treatment, DOE considered a range of management technologies in this EIS. This analysis allowed DOE
to compare the benefits afforded by each technology (e.g., volume reduction, migration resistance of the
final waste form) and the corresponding impacts of implementation (e.g., worker and public health, cost,
safety) as part of the basis for selecting a waste management configuration,

Public involvement in the NEPA process does not establish or alter regulatory policy. Agencies
responsible for establishing regulations provide the regulations for public review during their
development, For example, EPA provides for public involvement in the development of new RCRA
regulations. The text of the proposed regulation is published in the Federal Regisrer and supporting
information used by EPA to develop the proposal is available for public review in the RCRA docket.
EPA considers any comments received on the proposed regulation in developing the final regulation.

Response to Comment LO07-02

This comment refers to the category of low-level waste known as “class C“ waste, This waste
classification is defined in 10 CFR 61.55 (U.S. Nuclear Regulatory Commission) as waste that must meet
rigorous requirements on its waste form to ensure stability; it also requires additional measures at the
disposal facility to protect against inadvertent intrusion. This classification is generally reserved for
waste containing high concentrations of long-lived radioisotopes such as carbon-14 and iodine- 129
(half-lives of 5,730 and 17,000,000 years respectively). Waste containing concentrations of long-lived
radionucl ides in excess of the class C criterion is referred to as “greater-than-class C“ waste and is
generally not acceptable for near-surface disposal. These wastes would normally be disposed of in a
geologic repository as defined in 10 CFR 60.

DOE classifies waste differently from the 10 CFR 61 waste classification system; however, DOE
discusses the disposition of greater-than-class C waste in DOE Order 5820,2A, “Radioactive Waste
Management.” The Order requires that disposal systems for such waste be justified by specific
performance assessments through the NEPA process.

Though not specifically discussed in the WMEIS, small quantities of waste meeting the
greater-than-class C criteriaof10CFR61.55 have been identified at SRS, This waste, consisting
primarily of spent-deionizer resins from reactor moderator purification systems, has been included in the
long-lived low-level waste category, Section 2.2,3.3 of the WMEIS states that DOE plans to store this
long-lived waste in the long-lived waste storage buildings in E-Area. The Waste Management
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Programmatic EIS evaluates a regionalization alternative under which a very small amount (less than
1 cubic meter) of greater-than-class C waste would be transferred to SRS. Receipt of this very small
amount of additional low-level waste would not affect the alternatives considered or the environmental
consequences evaluated in the EIS; DOE would manage this waste as long-lived low-level waste.

Response to Comment LO07-03

[n the absence of a site-specific radiological performance assessment, the existing disposal units in the
Low-Level Radioactive Waste Disposal Facility cannot demonstrate conformance with the perfomrance
objectives and assessment requirements of DOE Order 5820.2A. DOE determined that disposal of
low-level wastes that have not been certified as conforming to the DOE Order 5820.2A requirements
should cease as of March 31, 1995, Shallow land disposal of uncertified wastes at tbe Low-Level
Radioactive Waste Disposal Facility concluded March 31, 1995 with limited exceptions (such as the
continued use of suspect soils to backfill the existing disposal units). DOE will continue to dispnse of
wastes that have been certified to comply with waste acceptance criteria based on radiological
performance assessments. Such disposal will occur at tbe E-Area vaults (for most low-level waste) and
shallow land disposal (for suspect soils only) in the area adjacent to the Low-Level Radioactive Waste
Disposal Facility for which a radiological performance assessment has been completed. DOE assumes
that radiological performance assessments to be developed in the future will support shallow land
disposal of additional low-level wastes such as the stabilized ash and blowdown wastes from the
Consolidated Incineration Facility.

Response to Comment LO07-04

Although the technology exists, SRS does not have a facility to completely characterize radiological
properties of transuranic waste (waste contaminated with greater than 100 nanocuries per gram). SRS
conservatively manages alpha waste (material in the activity range from 10 to 100 nanocuries per gram)
as transuranic waste. SRS plans to ship its transuranic waste to the DOE Waste Isolation Pilot Plant
when that facility becomes operational. Once the Waste Isolation Pilot Plant Waste Acceptance Criteria
are finalized, SRS plans to develop the transuranic waste characterization/certification facility to
characterize and repackage its transuranic waste for shipment to the Waste Isolation Pilot Plant. The
alpha waste would he certified as mixed low-level waste or low-level waste for disposal at SRS. The
characterization of hazardous constituents would continue to be based on the process knowledge of the
generator and the waste would be packaged to meet the Waste Isolation Pilot Plant No-Migration
Petition requirements once approved.

Response to Comment LO07-05

As stated in Section 3.12.2.2 tbe current SRS radiological control program implements the Radiation
Protection Guidance to the Federal Agencies for Occupational Exposure approved by President Reagan
on January 20, 1987, and issued to all Federal agencies. This guidance has been subsequently codified
(1OCFR 835) as a Federal Regulation governing all DOE activities (58 FR 238). Policies and program
requirements formulated to ensure the protection of SRS workers and visitors are documented in the SW
Radiological Control Procedure Manual, WSRC 5Q.

The safety of the public and the well-being of the environment is ensured by conduct of the effluent
monitoring and environmental surveillance programs at SRS; the programs are based on current
scientific understanding of radiation effects, which is reflected in DOE orders. DOE Order 5400.1,
“General Environmental Protection Program,” requires the submission of an environmental report that
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documents the impact of facility operations on the environment and on public health. These annual
reports demonstrate compliance with requirements of DOE Order 5400,5, “Radiation Protection of the
Public and the Environment,”

DOE is firmly committed to operating a Radiological Control Program of the highest quality. This
commitment applies to all DOE activities that manage radiation and radioactive materials and that may
potentially result in radiation exposure to workers, the public, and the environment. Performance
excellence has been demonstrated by maintaining radiation exposures to SRS workers and the public, at
values which are well below regulatory limits.

Response to Comment LO07-06

The disposition of spent nuclear fuel at SRS and other sites in the nuclear weapons complex is not within
the scope of this EIS. DOE exercises strict control over all fissionable material for which it is
responsible because of the potential risks associated with these materials. DOE is preparing other EISS
which address these issues; please refer to Table 1-1 in this EIS.

Response to Comment LO07-07

SRS perfomrs storage of its transuranic waste in accordance with its RCRA Part A Permit and DOE
orders. SRS utilizes containers and storage pads in accordance with detailed procedures to protect
human health and the environment. Depending on the size of the waste material, trarrsuranic waste is
packaged in 55-gallon drums or carbon steel boxes. For drums with greater than 0.5 curies of alpha
activity, up to 14 drums are placed inside a concrete culvert which is sealed to protect against potential
radiological exposure,

As indicated in Section 2.2.6 and Section B,30 of Appendix B, the SRS procedures for transuranic waste
address requirements for packaging and segregating waste, labeling and assaying containers,
recordkeeping of container contents, onsite transportation, storage of containers and inspection of storage
facilities. The storage facility consists of 19 reinforced concrete pads roughly 80 ft. by 150 ft. in size
known as “TRU pads, ” The transuranic waste pads are all located in an area with controlled access in the
central portion of SRS, TRU Pads 1-17 operate under RCRA interim status which requires a
contingency plan for emergencies and maintenance of inspection records and facility personnel training
records. TRU Pads 1-6 are full of containers and in accordance with past interim storage practices are
covered with soil until their retrieval. This interim storage practice provides added radiological
protection to humans and the environment from the transuranic waste and protection of the containers
from the weather. TRU Pads 7-13 are uncovered pads that store prima~ carbon steel boxes and concrete
culverts. TRU Pads 14-17, where 55-gallon drums are stored, are covered with plastic enclosures, and
resemble greenhouses. TRU Pads 18-19 operate under DOE orders since they store only nonhazardous
transuranic waste, These two uncovered pads contain only carbon steel boxes. Through years of study
and management of transuranic waste, SRS has utilized the above mentioned interim storage practices to
protect humans and the environment and provide safe retrievable storage of transuranic waste,

The SRS RCW Part A Permit for TRU Pads 1-17 allows a maximum of 84,200 55-gallon drums,
although this number will not be reached due to the other storage containers on the pads and packing of
higher activity drums inside concrete culverts. Based on the current volume estimate for transuranic
waste in storage of 10,053 cubic meters (2,656,000 gallons), it has been conservatively estimated that no
more than 48,000 55-gallon drums are presently in storage at the transuranic waste facility.

1-48

.



DoEiEIs-02 17
July 1995

Response to Comment LO07-08

Remedial decisionmaking is regulated by the Federal Facili& Agreemerr[for SRS, an agreement between
the U.S. Environmental Protection Agency, the South Carolina Depaflment of Health and Environmental

Control, and DOE. Characterization of the environmental restoration units (identified in Appendix G) is
in its early stages. DOE believes it would be premature to consider site-specific environmental
restoration alternatives in this EIS, and therefore does not include she cleanup in the scope of this EIS.

Response to Comment LO07-09

The placement of all wastes in the most stable form possible is consistent with the extensive treatment
configuration alternative (alternative C). The waste that would be transported to geologic repositories
(high-level and transuranic waste) requires permanent isolation from the environment, DOE is
investigating two sites for the pemranent disposal of transuranic and high-level wastes. If approved,
pemranent repositories in Carlsbad, New Mexico, and Yucca Mountain, Nevada, would dispose of these
wastes. The design and operation of these sites is not in the scope of this EIS. SRS high-level waste
would be processed in the Defense Waste ProcessingFacilityand thevhrifiedproductwould be enclosed
in stainless steel canisters and transferred to the Yucca Mountain repository for permanent disposal.
DOE recently issued a Supplemental EIS on this facility (DOE 1994) and a Record of Decision (DOE
1995).

Response to Comment LOO7-10

Pollution prevention, including minimizing the spread of waste, is an integral pafl of SRS’Spollution
prevention program under the Department of Ener~, Savannah River Site Waste A4inirrrizoiiorrand
Pollution Prevention Awareness Plan, FY 1995. The waste minimization program has identified source
reduction, through administrative controls and good housekeeping practices, as an essential element to
achieve waste volume reduction, The source reduction program includes administrative controls that
reduce the likelihood of spills and minimize the spread of contamination. Section 2.2.1.3 presents the
1994 waste minim ization goals. These goals are reviewed at least annually and progress reports, which
are prepared quarterly, show substantial and continuing achievement of its goals.

Response to CommentLO07-11

DOE agrees. DOE-SR has established a Citizens Advisory Board to help achieve this objective. Public
and state government involvement is a significant component of the Federal Facility Compliance Act,
which involves selection of the technology for the management of mixed waste,

Response to Comment LO07-12

DOE agrees that certain waste in storage requires characterization and separation; this EIS analyzes a
proposal to construct and operate the transuranic waste characterization/certification facility and a soil
sofi facility for these purposes. All of tbe action alternatives considered in the EIS have the objective of
isolating wastes from the environment. Among these alternatives, alternative C would achieve the most
stabilization, while alternative A could be implemented most quickly.

The comment regarding onsite management versus transpofl of waste is a DOE complex-wide issue.

The final EIS includes an offsite low-level waste volume reduction initiative that has several advantages
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over the supercompactor described in the draft EIS (Section 2.6.3). The analysis indicates that
transportation impactsare very small.

In general, strategies for the management of DOE nuclear weapons complex waste are beyond the scope
of this EIS but are being addressed in the Waste Management Programmatic EIS. The minimization of
waste transport by onsite treatment, storage, and disposal is consistent with the decentralization
alternative that is under consideration in the programmatic EIS.

Response to Comment LO07-13

DOE has attempted in this EIS, and in other documents over the years, to inform the public about the
risks associated with the wastes which result from its operations. It is difficult to convey this important
information in a manner which is accurate and understandable, and yet does not raise undue and
unfounded fears among members of the public. DOE welcomes any suggestions for means to share this
information with the public,

Response to Comment LO07-14

DOE agrees that prolonged storage is not an acceptable substitute for proper treatment and disposal. The
alternatives considered by DOE include waste storage only until the required treatment and disposal
technologies can be developed and implemented. When prolonged storage maybe required pending a
disposal determination, DOE proposes that treatment be provided that will minimize hazards associated
with such storage.

Response to Comment LO07-15

The EIS has identified in Chapter 4, as well as in Appendices E and F, the magtiitudes of the chemical
and radioactive risks from both normal operations and accidents for each of the waste types to be
managed at SRS.

Response to Comment LO07-16

See the response to Comment LO07-13. DOE continually informs the public and provides opportunities
for their involvement, After announcing its intent to prepare this EIS, DOE held three workshops and
three scoping meetings in combination with two other related EISS. After issuing the drafi EIS, DOE
conducted hearings at six locations to inform the public of its plans and receive comments,

Response to Comment LO07-17

The encapsulation of waste in glass by vitrification is a technology that will be used extensively at SRS.
Two facilities, the Defense Waste Processing Facility and the M-Area Vendor Treatment Facility, will
vitrify high-level and certain mixed low-level wastes, respectively. Vitrified high-level waste would be
sent to a geologic reposito~ for permanent disposal when such a facility is available (see response to
Comment LO07-09). In addition, this EIS analyzes the impacts of constructing and operating two
vitrification facilities, one for non-alpha waste (mixed low-level and possibly low-level and hazardous
waste) and one for transuranic and other alpha-emitting waste. Alternative C relies heavily on
vitrification to create a highly migration-resistant waste form.
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Response to Comment LO07-18

Agencies, organizations, and individuals who participated in the preparation of this EIS are identified in
the List of Preparers, DOE has attempted to use graphics where it believes they are useful and

appropriate, and has examined other possible applications for graphics in the FinalEIS.

Response tn Comment LO07-19

Generally speaking, the EIS shows that offsite effects, if any, to individuals or communities due to the
waste management actions discussed in the EIS would be very small. These effects would be the result
of radiation exposure, which is calculated to result from the various alternatives analyzed in the EIS.
The estimated dose received by the population in any specific region or community, as well as the dose
to an average individual in that region or community can be determined for each of the alternatives
discussed in the EIS. The ham to a community or individual would be the risk of contracting cancer,
The following paragraphs describe the process for determining that risk or harm,

Figure 4-6 identifies annular sectors around the SRS within which communities of interest to the reader
can be located, For each of these sectors, Table E.5- 1 provides two sets of fractional values: the first is
the fraction of the total population dose resulting from a particular alternative which is received by the
population in that sector, and the second, is the fraction of the total population dose which is received by
the average person in that annular sector. Offsite (i.e., public) population doses, expressed as “person-
rem” over the 30-year period, are presented for each of the alternatives in their respective sections of
Chapter 4, and are summarized in Table 2-38 of the EIS.

Thus, a community can be located within a specific annular sector on the map in Figure 4-6, and the dose
fraction for that sector determined from Table E.5- 1 for either population dose or for the average
individual dose. If the community comprises most or all of that annular sector, multiplying the pafiicular
population dose in the appropriate section of Chapter 4 (or from Summary Table 2-38) by the population
dose fraction will give an approximate value of the community population dose. If the community is a
smaller part oftbe annular sector, multiplying the particular alternative’s population dose by the average
individual dose fraction will provide the dose to the average individual in that community, and
multiplying again by the community’s population will give an estimate of the population dose for that
community.

Multiplying the population dose to the community of interest by the cancer risk factor of 0.0005 per
person-rem provides an estimated number of fatal cancers that would be expected to occur in that
community due to the radiation dose received over the thirty-year period analyzed in this EIS.

Response to Comment LO07-20

The effects on members of the public from managing these wastes would result from very small mrrounts
of radioactive materials and perhaps hazardous chemicals that might escape during the handling,
treatment, and disposal of these wastes. The most likely effect of exposure to these radioactive materials
and chemicals is an increase in the risk of contracting cancer, which is small but which increases as tbe
exposure increases. Therefore, impacts to offsite populations have been evaluated and deternrined to be
very small. Impacts to offsite populations have been presented as an incremental increase in the risk of
developing a fatal cancer and the number of additional cancer deaths for individuals and populations,
respectively. These impacts have been included in the Summary Section and Chapter 4 of the EIS.
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Response to Comment LO07-21

Please see the responses to comments LO07-19 and LO07-20. Also, DOE endeavors to keep the public
informed of activities and provides opportunities for public involvement. See the response to Comment
LO07-16,

Response to Comment LO07-22

DOE appreciates the efforts of the Citizens for Environmental Justice and their presentation of the
workshop on February 25, 1995. It was a valuable precursor to the fsearings that DOE presented in
Savannah on February 28.

I-52



DO=lS-0217
July1995

,.,
>@n’”r>
i.%.:

UN17ED STATES ENVIRONMENTAL pR07Ec7t0N AGENCY
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-, cOURTLANDSTREET,NE,
AMNTA, GEORGIA ,0,.,

~ 31 199s

4FAB/BPs-mh

A. B. Gould, Director
Snviro_tal CunplianceDi.ieion
U.S. Departmentof Energy
sav-h Siver *erat io~ Office
P.O. BOX 5031
Aiken. SC 29804-5031
Attention: WtsslS

S~Cr: Draft Knviromtal Imct Statement (DEIS), sax
River Site (SW] waste wanag~nt, Aiken, South
Carolina

We have reviewed the d ject document in accOr&ce with
section 102 (21(c) of the fiationalBnvir.anmentti Policy Act (fi2fPA)
aud Section 309 of the clean Air Act. me DEIS dis.ussee
tir.itizing, treating, storing, and di~sing of liquid high-level
radi=ctive, low-levelradioactive, hazardo~, mixed (radioactive
and hazardous), and transuranic wastes at s=. Alternatives
considerad include NO Action. Limited‘rreatraent(A), Woderate
meatInE.nt[S), and ExtenBiveTreatumnt (C). For each of tw
action alternatives, the DEIS pres-ts three forecanta of waste
.01- ~sed 0. the expected, mini- - &ra,uO amunte of
wastes S= might need to age.

In general, tha DEIS does a gh joh dealt.ngwith a ww
c~lex issue. while our review identified no msjor technical
deficiencies,we offer the followingC-ts and obe-tlons.

~lR—~ JUSTICS

We wish to c-end ~B an their aesesant of enfi~=ta~
justice [section4.1.12.2.3) The DEIS conclwe that .n.~ .f
the alternative strategies would have disproportionate advsrse
etfecto on tinority populations or low-fncoam cmitieen (page
4-52)

WXTS MIWIM1~T1~

According to the DE IS, the determining factor of potential
iwcts is the ~ of WSte S= would b called upon to _ge
(e~ectsd, mini- or ti- foreca.t) rather t- the
management strategy used [Alternative A, B, or c) . Ths Ultimte
amount of waste msnsged im expected to depend in ls~e part on
tb extent of environmental restoratim (ss) and facility
deconttination and de.amuissioning (D/D) me=takem at S= in
the future (page S-141.

,.”.

Letter LOOS.(page 1 of 3)
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LO08-01

LO08-02

LO08-03

Loi)8-04

If ut e-tive C im chosen, additiona2 treat-t varimces
shotid be sought to minitize storage ~irmts. Section
2.5.3, LOW LS-1 Waate, for the qected =Bte fdrscaBt,
indicates that 24 additional buildinge will eventually be m~
for storsge of mp=t dsionizers. WE s~ld 1- at techuolcgies
currently pl-ed with the idea of stabilizing or destrny~
deionizes.

tiso, under A3temat ive C, DdB nhould minimize containerized
etorage. DP2 shou3d Co-ider using tRCbU0109i9S that will k
availek.lefor destruction or stabilization of radioactive oil &
mercury-contaminated tritiated oils rathar than planning for 30
year storage capacity,

It is nottile that Pollution Prevention/Waate xinirai~ti~
is discussed at the beg~ng of each alte-tive demcripti.m in
chapter 2. we salute the efforts of th, SSS waete miniti=tidn
Pr09r~ and encourage continuous dwel~nt ad ~z-~t of
these efforts.

8SNS1T1VS SSS1212WCSIWPA=S

mder the mimum waste forecast, the DEIS states that it is
pr~le thOt any site selected for eapa.sio. Oe the varioum
waste nuaagement facilities ctid contain wetlands, ate- slopes,
threatened and endangered speciee habitat, and cultural resources
(pa9e 4-92, 4-154, and 4-214) . AS =ntioned, additional
biological snd wstlands assessmmus ad be required a6 part of
the site (s) selection procese. Wbst criteria will be used in
site ❑elecf.ion? Avoi~ce of saitive r-ources should be given
top consideration.

S-Y

Although me have no u jor objections to any of the act Ion
alte=ativee, W9 tend to favor th Sxtensive Treat-t
Configuration (Alternative C) . while f.hisalte2nativ0 may
increase short-term impactn, ths long-term bsnerite (e.g.,
reduciq ml- and toxicity & creating stable, ndgratia-
resistant nsste f0-] a= attractive. In additia, tbe cost-
benefit suslyees perforraedshows this alternative to be
c-etit ive with the otbera.

r ..W

Utter LO08. (page 2 of 3)
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Page Three

we agree that the NO Action Alternativeis not a preferable
option an it could cause WE to violate sane ~latory
r~ixete a agremnts. POX any a3texnativecbomen, ~ wish
to ETnpbaaizetbt Pllution preventionand -ete minitizati~
nhould be consideredproceBmeBof Cnntin- i6provement that are
integratedinto every waste --t activity.

-8ea on our cments given above, we rate tMs mls .gc.2. ”
That is, we have eIlvir— eal cacerns about the project and
ware in fomtion is needea to fully asmess thO imIpacts. If you
have any questions concerning our cmntm, you may contact
~riOll qkins Of tnyStafC at 604/347-3776.

~;fi&

Heinz J. Mueller, ~af
-viro-ta3 Policy Sectia

PK56-4

(page3 of 3)
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Response to Comment LO08-01

Since DOE is experienced with decontamination and decommissioning is limited to date, DOE relies on
commercial experience.This includesusing private companies with previous decontamination and
decommissioning experience and using the same methodologies for waste treatment and minimization
developed by and for private industry. The lessons learned from previous DOE and commercial
activities have been compiled into the Decommissioning Handbook, (DOE/EM-O 142P, March 1994)
which serves as a reference when detemrining the means for achieving the appropriate level of cleanup
of SRS facilities.

Response to Comment LO08-02

DOE agrees that long-term storage of spent deionizes is not desirable; however, treatments for these
waste streams are not completely developed at this time. DOE is aggressively pursuing several emerging
technologies described in Appendix D of this EIS that may prove suitable for treating these wastes. The
primary technologies being considered are quantum catalytic extraction, polyethylene encapsulation, and
~,iny!ester styrene solidification, which stabilizes mrd errcapsrrlates spent deionizes. These technologies
are rapidly approaching commercial availability and, if they prove feasible, will be usedto reduce or
eliminate the storage of these wastes.

Response to Comment LO08-03

DOE is utilizing available treatment for radioactive oils and mercury-contaminated tritiated oils where
the radioactivity level is low and does not pose an environmental risk. The wastes in question, however,
are small in volume but have very high concentrations of tritium. Treatment by conventional means
would release this tritium into the environment. DOE is investigating emerging technologies which may
be suitable for disposal of these wastes. One such technology is a packed bed reactor (described in
Appendix D, Section D.7, 10) which would have the ability to capture the tritium and mercu~ in the
offgas system, preventing release to the environment,

Response to Comment LO08-04

Should the maximum waste forecast become reality, DOE would employ a site selection process similar
to the one employed fortheareaadjacenttoF- and E-Areas toidentifysites for additional waste
management facilities. In response to consultation requirements under NEPA, DOE described this
selection process in the Protected Species Suwey, dated April 1995 and completed pursuant to Section 7
of the Endangered Species Act. The initial efforttoshe new facilitiesnearexistingwaste management

facilitiesresultedintheselectionof landnearF- and E..4reas.hrordertoMi”irnizeimpacts to
biodiversity,wetlands,threatenedand endangeredspecies,and culturalresources, every effortwas made

tositefacilitiesin existing cleared areas. Under the alternatives and forecasts for this EIS, varying
number of facilities could not be accommodated in these cleared areas and undeveloped land was
required. Every effortwas made to sitepotentialfacilhiesthatcould not be accommodated in existing
cleared areas on level, upland pine forest that had been previously famred. This avoided wetlands,
threatened and endangered species habitat, areas of high diversity, and archaeological sites,
Undeveloped wetlands and steep upland areas that had never been farmed were considered only when
their use could not be avoided d“e to their proximity to preferred sites (e.g., some upland hardwood sites
would be required for sediment ponds). The values of these areas to wildlife and the biodiversity of the
region was a consideration in the final selection, It is anticipated that any construction needed to
accommodate the amount of waste anticipated by the maximum waste forecast would employ a similar
site selection process documented through correspondence and site visits, if necessary, with U.S. Fish
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and Wildlife Service and National Marine Fisheries Service, the U.S. Arnry Corps of Engineers, and the

State Historic Preservation Officer.
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ArthurB. Gordd.Jr.. Director
NSPA COnrPti= Officer
Us. Dept. of Err~

SRS @tions Ofiicc
Aikw SC 29S04-5031

1 a-ate the opp@nhy to W perdcipetedm the infnrmatid mccdrrgheldin
Columbiaand [ohavethisfurther ~ “ te mnurrenth tidrrs umc-endngthe SRS Waste
hfsrregarnmtDraftEfS. On the understandingtit the cormtrentpealedheabeenmtmded untfl
-h 30, I am WI- theseWmmentaah areofagcrr* Cbcter.

A tioua we.cm, whichYOU@ ow snd which ~eg m~h of the P- YOU=
doinga gem of hopeover-e is thetrarnerrdarwurrq aboutm wastekti
IObe undertakenby SRS,whetherthrorrgbsuchpo~lea aathe t~?) stors8cof~nt
lirelrx thehandlingof foreignnucleer_ me Iran@ ti”dacernrrd- waste,
* andgovernmeti arrdthe hrmdlirrsof newwastesIUb 8erraratedby new irdtiadvesbeing
~=ted by coed leadersandothm. We in SouthCmlirra havea ~t concernabut
how much andwhatkindsof w=!% importedm yet-to-bc~emt~ thatwillbest irr*bJy
be ereatad/steredat SRS. As this andotherdncronontaso clasrlypeint out thereis ~ady a
hew ti of on-sitegeneratedwastesdlJawx ~trnd andvtious formsof processing
for whichtrue permanentstorageseernato & alwaysa pfsnandn- a certeirrty.

We ssk thst in makingdecisinnaabeuttier wssteto be sti _ incinerated,etc.
at SRS, wtich hasnot beengerreratedon site,YOUtakeierteacwrrntUrefsct thatyou have*6Y
hea~ -ted this state. ti is a new eraof consideringerr~ jrrsdce. Whereis the
jrraticem so he@ irnpacti Odaone smti state?

Weadnue tobe conmed ow the long &lays in SO- the 36 milliongalfomof
~ l=lJiqrdd W* end theuo~ aboutdreDWPF.

M you for the opportunityta _n4

Smcmly yow

%7 f %

MaryT. Kelly,Ph.D., NatrrrelResoms SpecielisLLeagueof Wot’oeoVotcraSC
4018 Sandwoodk
Glurnti S.C. 292126
803-782-8410

PK%

.0Q94

.oQg4

htter LQ09.

I-58



DoE/EIs-02 I7
July 1995

Response to Comment LO09-01

The EIS presents, in Section 2, I and Appendix A, DOE’s range of forecasts of the waste it may manage
at SRS, including therelatively small volumes from other sites. Asindicated inthatmaterial, the major
determinant of waste volume is the extent of onsite restoration activities, rather than the receipt of offsite
waste.

DOE will issue a programmatic EIS on waste management that will provide the basis for decisions on
altema,tive treatment and disposal options fortheentire DOE complex. Theprogrammatic EIS will
detail the&pes andquantities ofwaste thatmight bemanaged at SRSandat other DOE facilities. The
public will have achance tocomment ontheproposals during thepublic comment period, There area
number of equity issues that will have to be worked out between states concerning how much and what
types of waste each will allow to be managed within its borders to ensure no state is overburdened,

Response to Comment LO09-02

DOE completed a detailed supplemental EIS for the Defense Waste Processing Facility in November
1994toassist indetermining howtoproceed withthe Defense Waste Processing Facili~, On April 12,
1995, DOE publisheditsRecord of Decisionfor theDefense Waste ProcessingFacilityin the Federal
Register (60 FR 18589), The Record of Decision documents DOBsdecision to continue construction
and to operate the Defense Waste Processing Facility as cumently designed using the In-Tank
Precipitation process, DOEhasalso decided toimplement additional safe~modifications tothe Defense
Waste Processing Facility prior cooperating the faciliV with radioactive waste. Asnotedin the Record
of Decision, DOE currently proposes to vitri~ only the high-level radioactive waste currently in tanks at
SRS, plus anysmall increments produced asaresult ofongoing SRS activities, DOEwould undertake
additional NEPA reviews if other wastes are proposed for treatment at the Defense Waste Processing
Facility.

The Defense Waste Processing Facili~is presently being tested with simulated waste. Asofmid.
April- 1995,24canisters ofvitrified simulated waste had been produced. DOEispresentIy on schedule
forradioactive testing to begin in December 1995. Processing of SRShigh-level radioactive waste is
scheduled to begin in mid-February 1996. ~Ebelieves thatthe existing and future inventories of high-
level waste can be processedby2018.
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k DI. Ftti tih31, 1995

Sillffimly,

[a~
W.F Lawle8s, Ph.D.
Associalc Rofcswr ofbfathemadcsandPsychOIW

htter LOlO.(page 1 of 18)
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Attachment 1
Savannah River Site

Citizens Advlaory Soard
Environmental Rarnadlation end Waata ManagementSubcommittee

Motion on Pu.23S CombuatlbleWaste Menagarnant

In response to the TrensuranicWaafe Treatment Plan in the Wa~a
Management Environmental Impact statement, because of unoerfainfy
aaaoaated Wth the start-up of the Waste leol~”on Pilot Plant ~lPP), because of
danger created by the seriousconsequences of a high ecfivily Pu-233 or Pu-
239 accident during storage or treatment at SRS, and because of he likelihood
of the long term storage of transuranic waste at SRS after waste treatment, the
CAB rewmmends that 00E:

1. Categorize the SRS High Activffy Transurcnic waste as an u~ent problem.

2. Expedite the sel~ion of an appropriate organic treatment (e.g.
deattuction/atabllizatlon) for SRS trsnauranic waste by year’s end to help make
this aelaction. DOE ahoukf commission an independent “Blue Ribbon. panel of
experts to revfew the treatment and waste-form options in a reportto 00E and a
presentation before the CAS at Its November 1995 meeting; and,

3. Assign the highest priorityto obtain funding no later than the FY97 budget for
a capital line-item projectto treat transurenicwastes and anvert them Into a
st*Itized waste for (e.g., vitrified).

4. Further, because of the Incraaaed probabilityof an addent during the
scheduled repackaging of the Pu-23S/239 wastes on 5 of the TRU pads (storfng
eppmximately 400,000 total curies), to eliminate the need to handla these
wastes twlm, ha CAB recommendsthat DOE remnsider its repackaging p!an
carefully, ~ssibiy includinga review by ISPR, to determine if SRS can wait until
a treatment option ie available without incurrfngundue risk.

LO1O41I

LO1O-O2

LO1O-O3

LO1O-O4

PK56-,
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Attachment2
Savannah Rivar Site

Citizens Advlaory Board
EnvironmentalRernadiattonand Waste ManagementSubcommittee

Motionon the ConsolidatedIncineration Facility

In response to the Combustible Low Level Waste Treatment Plan in the Waefe
Management Environmental[mpasf Statement, the Citizens Advlwry Board
rammmerrda that:

1: Because of the insignifimt differenoaa in the alr emissionsfmm
supercompaotion snd i~neration, simiiar volume redustion ratios, and the
addtional advantage of a stabilized waste form resultingin lower disposal cost,
DOE expeditiously process the SRS oombuefible iow-level wastes in the Cl~
and.

2. Because the stabilizedwaste form rasuiting fromtheConsolidated
InanerationFacility oan significantlyaffaot long-term gmurrdwaterImpaofs, DOE
determine, and evaluate in a met-baaed ana~sis (CBA) by independent
=-entific pear revfew (ISPR), the best means to stabilize the ash waste
mnourrent with on-going sohedule, activities and start-up.

PK56
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.Oloa

Atteohmmt 3
Savannah River Btta

Citizens Advisory Board
EnvironmentalRemedietionand Waete ManagementSubcommittee

Motion on SRS Soils

In response to the Hez@us and Mxed Waste Boil Treatment Plan in the
Wsate Management Envlronmentel Impeot Statement, the CAB reoommenda
that:

1. Bassuaa of uncertaintyof the w-e volume and characterization of
heze~ous and mixsd waste soils resultingfmm the task of an SRS Future Use
Ptsrr,developed cleanup atandsrds, aufticient site chareoteftzeOondate and
@at effective treatment options, DOE defer the non-alpha vftrifisetionfacility for
tmeting soil%and,

2. In order to be ebteto treat the wide range of oonteminatad soils at SRS
(D&D, seepage beain soils,etc.), and the unsetteinty eaaodated with the Ioas of
institutionalantml of SRS in 100 yeara, DOE fund soils treatment researoh and
development at a high level of priority.

3. DOE end the regulatorswok with the publicto develop en eppropttate plan
for determining how to safety categorize and manage oonteminated and
wspeot SOOS.

Dti..,l,, ,..,—

httsr LOlO.(page 4 of 18)
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ER & WM Subcommittee Motions:

1. ISPR (ststus: psssed & eccepted)

2. Zoning (ststus: psseed & pending)

3. F&H-GW pump& trest (Msr. 28th)

4. Combustible Pu-238 (Mar. 28th)

5. Incinerable LLW (Mar. 28th)

8. Contaminated Soile (Mar. 28th)

7. Feasibility Study (R1/FS) (July??)

8. Market Based Plan (July)

9. Tritium-DNA heslth RFP (July)

10. Path Forward : DWPF initiatives
(i.e., automated procedure; new canister
storage; benzene; emptied waate tanks~
FFA implementation plan

The Savannah River Site Waete Management Environmental
Impact Statement was developed to evaluate the treatment,
storage, and disposal options for five waste types:

High Level Waste (HLW)
Low Level Waste (LLW)
Transuranic Waste (TRU)
Hazardous Waste (HW)
Mixed Waste (MW)

The ER & WM Subcommittee of the Savannah River Citizens
Advisory Board selected three focus areas to provide input
for the final WMEIS:

● Transuranic Waste Treatment
● Combustible Low Activity Waste Treatment
● Hazardous and Mixed Waste Soils Treatment

PK5F,A.. .

Utter LOlO.(page 5 of 18)
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Waste Management Environmental Impact Statement

Notice of Intent .......................................................................................April 1,1994

Public Comment Period .........................................................April 6- May 31,1994

Public Scoping Maetinga ...........................................................................May 1994

Implementation Plan ...........................................................................June 23,1994

Draft EIS ..........................................................................................JanuaW 20,1995

Public Comment Period ..............................................JanuaW 27- March 31,1995

Final EIS ................................................................................................June 16,1995

Record of Decision . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..JUlY 26,1995

EIS Options

A: Limited treatment and storage,
lowest costs and releases to
workera, highest long-term impact
on the public.

B: Intermediate between A and C.

C: Extensive treatment and least
storage impacts, highest coats and
moat short-term releases to
workera and the public, least long-
term impact on the public.

PK56-4
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TRANSURANIC WASTE

● Description

● Hazards

● Inventory

● Treatment Options

e Motion

Transuranic Waste

Description

● Waste contaminated with alpha-emitting transuranic radionuclides
having an atomic number greater than 92, half-lives greater than 20
years, and concentrations greater than 100 nanocuries per gram

● TRU waste generated and sorted at SRS is composed primarily of
Pu238 and Pu239

● Examplea: job control waste, sludges, resins, and filters

Letter LOlO.(page 7 of 18)
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Transuranic Waste

Hazards

● Transuranic isotopes are extremely toxic due to long retention time

in the body. Although alpha particles cannot penetrate skin, they
may be harmful if entered the body through a cut, through breathing
air, or through food or water.

● Most of the hazards associated with transuranic waste are in tha
handling of the waste by the worker or potential releases to the
environment through accidents or natural disasters. Accidental fire
in a Transuranic storage facility hae one of the highest
consequences to offsita public of any SRS scenario.

● Some transuranic wastes also have hazardous constituents making
them mixed wastes. However, they are managed primarily on the
radiological hazard.

Transuranic Waste

Current Inventory and expected Generation

● 10,034 cubic meters in storage

- High activity -5920 cubic meters; 700,000 curies

- Low activity -4114 cubic meters; 2100 curies

● Expected thirty-year forecasted generation --12,564 cubic meters

● Significant increase could be generated by ER and D&D.

PK.=-4
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1-67



DomIs-0217
July 1995.

Transuranic Waste Options

● Continued storage without treatment
- Least expensive but does not mitigate risk or provide long

term solution
- Container degradation
- Significant offsite consequences from an accident - fire

● High temperature organic destruction/Stabilization
- High cost
- Offers complete solution for low and high activity
– Inhalation potential eliminated when combined wit!?superior

waste form
- Organic destruction virtually eliminates offsite consequences

and hydrogen gss generation which limits shipment to final
repository

- Hybrid thermal units such as plasma hearth have advantage of
eliminating need for pre-characterization which is high cost

Transuranic Waste Options
(Continued)

● Acid Digestion
- Moderate to high cost
- Destroys organics but requires additional treatment to

produce stable waste form
● Sorting, Characterization, and Repackaging

- High cost
- Could configure low activity waste for shipment to repository
- Could not configure high activity waste for repository.

High activity requiree organic destruction

PK564
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Pu-238 Background

1. At SRS, Tru wastes: job control waste, sludges, resins,

and filters.

2. DOE complex-wide, SRS has 8% volume, 697. curies

(mostly in a combustible waste matrix).

3. At SRS, 1/2 of its volume is certifiable to WIPP-WAC

(mostly low activity Pu-239, less than 1% of total curies).

4. Pu-238 vitrification => high exposure and high danger

plasma hearlh => low exposure and low danger.

5. Repackaging @$2-3 M for 5-6 of 22 pads.

6. xxx% gas generators; XXXYOliquid; XXX% number of Pu-238

drums.

Combustible Low Activity Waste

● Definition

● Categories

● Low Level Radioactive Waste

● Combustible Low Activity Waate Options

● Motion

PK5W

ktter LOlO.(page 10 of 18)
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LOW LEVEL RADIOACTIVE WASTE

Definition - Radioactive waste that does not meet the
definition of high level or transuranic waete and
does not contain materials designated ae
hazardous by RCRA

● Five Main Categories

- Low Activity

- Intermediate Activity

- intermediate Activity Tritium

- Long Lived Waste

- Suspect Soils

LOW LEVEL RADIOACTIVE WASTE

Hazsrde

Low Activity Waata Increaalng Hazard <200 MR
Bats/Gamma

Intermediate Activity Waate >200 MR
Beta/Gamma

Intermediate Activity Tritium Waata >200 MR
Bata/Gamma

>10 Curiea Tritium

Long Lived Waate 1 Normally <200 MR

BeMGamma

Long Half Life

Letter LOlO.(page11of 18)
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Combustible Low Activity Waste Options

● Direct Dispossl
- High cost due to Isck of volume reduction and require construction

disposal vault
● Supercompaction

- Treatment cost justified by 12 to 1 volume reduction
- Waste form unstabilized requiring high coat vault disposal
- Air Emissions - Extremely low

● Consolidated Incineration Facility
- Treatment cost justified due to 10 to 1 volume reduction
- Facility available and designed to treat mixed and low activity waste
- Provides waate form which has superior radiation containment and

is better suited for less expensive shallow land disposal
- Air Emissions - Slightly higher than supercompaction yet still

extremely low

CIF Background

1. Supercompactor product storage @$50/cu m; CIF ashcrete

@$7/cu m.

2. Georgia Tech ISPR concluded that the differences in air

emissions from the supercompactor and the CIF were very

low and about equivalent.

Treatment costs:

CIF $1500 per cubic meter

Supercompactor $1600 per cubic meter

PK56-4
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SavannahRiverSite
CitizensAdvisoryBoard

EnvironmentalRemediationandWasteManagementSubcommittee
Motionon theConsolidatedIncinerationFacility

In reeponeeto the CombustibleLowLevelWasteTreatmentPlanin the WasteManagement
EnvironmentalImpactStatement,the CitizensAdvisoryBoardrecommendsthat

1. Becauaeof the insignificantdifferencesin theair emissionsfromsupercompactionandincineration,
similarvolumereductionratios,andtheadditionaladvantagaof a stabilizedwasteform resultingin lower
disposalcost,DOEexpeditiouslyprocessthe SRScombustiblelow-levelwastesin the Cl~
and,

2. Becausethe stabilizedwasteformresultingfromthe ConsolidatedIncinerationFacilitycan
significantlyaffectlong-termgroundwaterimpacta,DOEdetermine,andevaluatein a cost-based
analysia(CBA)by independentscientificpeer review(ISPR),the bestmeansto stabilizethe aeh
wasteconcurrentwithon-goingschedule,activitiesandstart-up.

PK<U

Hazardous & Mixed Waste Soils

● Description

● Hazards

● Inventory

● Treatment Options

● Motion

LetterLOlO.(page 14of 18)
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Hazardous and Mixed Waste Soils

Description

● Regulated by Resource Conservation and Recovery Act

. Classified as either “characteristic” or “listed”

Q Examples: freon, lead, paint solvents, pesticides

● Includes Seepage Basin soils

Hazards

. Mixed wastes contain hazardous and radioactive constituents

● Hazardous constituents are flammable, toxic, corrosive, or reactive

. Radioactive constituents range from low dose and concentrations to

high

Current inventory and Annual Generation

● Approximately 6000 cubic meters in storage

● 30 year forecast ranges from 250,000 cubic meters to 800,000 cubic

meters

Hazardous and Mixed Soils Treatment

● Soil Washing
- High cost due to waste water treatment capacity required
- High volume capacity
- Processes organic and metals contaminated soils

● Consolidated Incineration Facility
- Moderate incremental cost
- Limited capacity to process large volumes
- Primarily for organic destruction but ash stabilization could treat

metals content
● Non-alpha vitrification

- High cost
- Highly flexible-suitable for all soils types
- Superior waste form to meet leaching requirements

PK56-
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Hazardous and Mixed Soils Treatment
(Continued)

● Low Temperature Thermal Treatment

- Low cost
- High volume treatment

- Removes organic from soil but does not destroy

organics

- Suitable for organic contaminated soil only
● Bioremediation

- Low cost
- High volume treatment

- Suitable for organic contaminated soil only

SavannahRiverSite
CitizensAdvisoryBoard

EnvironmentalRemediationandWasteManagementSubcommittee
MotiononSRSSoils

In responseto the HazardousandMixedWasteSoilTreatmentPlanin the WasteManagement
EnvironmentalImpactStatement,theCABrecommendsthak

1. Becauaeof uncertaintyof thewastevolumeandcharacterizationof hazardousand mixedwaste
soilsresultingfromthe lackof an SRSFutureUsePlan,developedclesnupstandards,sufficientsite
chsrscferizationdataandcosteffectivetreatmentoptions,DOEdeferthe non-alphavitrificationfacifify
for treatingsoils and,

2. In orderto beableto treatthewiderangeof contaminatedsoilsat SRS(D&D,seepagebasinsoils,
etc.),andthe uncertaintyassociatedwiththe Ioaaof institutionalcontrolof SRSin 100years,DOE
fundsoiletreatmentresearchanddevelopmentat a highlevelof priority.

3. DOEand the regulatorsworkwiththepublicto developan appropriateplanfordetermininghowto
safelycategorizeandmanagecontaminatedandsuspecfsoils.

-Vc. .. ..C-4

htter LOlO.(page 16 of 18)
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MOTION: SRS Soils

In response to the Hazardous and Mixed Waste Soil Treatment
Plan in the Waste Management Environmental Impact
Statement, the CAB recommends that:

1. Because of the uncertainty of the waste volume and
characterization of hazardous and mixed waste soils resulting
from the lack of an SRS Future Use Plan, developed cleanup
standards, sufficient site characterization data, and cost
effective treatment options, DOE defer the non-alpha
vitrification facility for treating soils; and,

2. In order to be able to treat the wide range of contaminated
soils at SRS (D&D, seepage-basin soils, etc.), and the
uncertainty associated with the loss of institutional control of
SRS in 100 years, DOE fund soils treatment research and
development at a high level of priority.

Fact Sheet for backup discussions

● 2 million curies of Pu 238/239 in High Level Waste system
700,000 curies of Pu 238/239 on Transuranic Waste pads

● Fiberglass container subject
1 container leaked on Ped 3
There were 14 fiberglaee containers total
After the leak, all were packagad in secondary containment

(concrete culvert)
Fiberglass was discontinued after the leak

● Curie content on TRU pads 1-6 is 400,000 curies

PK56-4
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Savannah River Site Citizene Advisory Board
Environmental Remediation &

Waste Management Program Subcommittee
Meeting Summary

March 27, 1995

The Environmental Remediation (ER) Program Subcommittee met on
Monday, March 27, 1995 from 7:30 p.m. to 9:00 p.m. at the Hyatt Regency
Hotel in Savannah. Bill Lawless presided over the meeting. Other
subcommittee members present were Anne Brown, Ann Loadholt, Kathryn
May, Joanne Nestor, and P.K. Smith. Camilla Warren of the Environmental
Protection Agency Region IV office attended. Ann Ragan from the South
Carolina Depatiment of Health and Environmental Control, (SCDHEC),
also attended. Hunter Weiler attended for the Department of Energy’s
Headquarters office. Gerri El and Brian Hennessey of the Department of
Energy’s Savannah River Operations Office also attended. Attendees from
Westinghouse Savannah River Company (WSRC) were Clay Jones, Cliff
Thomas, Leslie Huber, Mary Flora, Ken Crase, and Walt Loring.

The meeting covered draft presentations and four draft motions; with
detailed discussions followed by a vote. The four motions were: 1)
Independent Scientific Peer Review of current and proposed ground water
remediation projects; 2) To categorize the SRS High Activity Transuranic
waste as urgent and assign high priority to funding/treatment; 3)
Recommend use of the Consolidated Incineration Facility for low level
activity wastes; 4) Delay treatment of contaminated soils. After detailed
discussions of the motions, all four motions were passed unanimously (by
all subcommittee members present) to recommend the motions for
consideration by the Citizen’s Advisory Board, at the March 28 CAB
meeting.

PK5&&
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Response to Comment LO1O-O1

DOE agrees, in principal, that the treatment of high activity transuranic waste should be pursued with a
sense of urgency. However, the categorization of any waste as an urgent problem would require, at the
outset, evidence of an imminent threat to the health and safety of the public or the work force. The
accident analysis for high activity transuranic wastes indicates that, in a fire, the offsite population dose
can be high but that the expected frequency of such an event is low, making its occurrence unlikely and
its risk very low. While this situation does not pose an imminent threat that warrants classification as an
urgent problem, the likelihood of a serious accident increases the longer these wastes remain untreated in
storage. For this reason, DOE agrees that long-term storage of untreated waste is not desirable and has
assigned a high priority to addressing transuranic waste treatment.

Response to Comment LO1O-O2

DOE agrees with the recommendation to expedite the treatment selection for high activity transuranic
+>,astes.DOE has ccnducted and continues extensive research and de..’e!c””+”+ -~ organic destructiorr~. .. ... . .
treatment options for transuranic wastes. The Office of Technology Development has identified waste
focus areas for research including transuranic wastes, and is funding ongoing activities at various DOE
sites. The goal of this research is to have a selected technology completely developed and available for
site implementation by November 1997. As part of the Office of Technology Development technology
selection process, the DOE National Environmental Science and Technology Council perfoms
independent technical reviews and evaluations of priorities. The DOE National Environmental Science
and Technology Council is comprised of scientists and engineers with national and international
reputations in their fields of expertise. DOE will make every effort to select a technology for treatment
of transuranic waste by year’s end and will present a status report at the November 1995 Citizens
Advisory Board meeting.

Response to Comment LO1O-O3

As a result of SRS developing the proposed site treatment plan as required by the Federal Facility

Compliance Act, preferred technologies have been identified to allow treatment of SRS mixed waste
streams including transuranic waste. To support this effort, funding has been targpted in fiscal year 1997
specifically for the Federal Facilities Compliance Act related activities. In the case of transuranic waste
treatment, funding has been targeted for two specific activities. The firstactivityistobegin

development of a transuranicwaste treatmentfacility.In fiscal year 1997 it is envisioned that
pre-engineering activities would be performed to support development of a capital line-item to treat
transuranic wastes, A second activity that would be performed in fiscal year 1997 would be to initiate a
direct support contract for transuranic waste characterization and certification. At present, these funds
are targeted to support transuranic waste treatmerr~ however, actual funds are not guaranteed at this time.
It should be noted that arc melter studies and hybrid plasma induction activities are currently being
performed in the research and development arena to address transuranic waste treatment.

Response to Comment LO1O-O4

The retrieval activities planned for trarrsuranic waste stored on TRU Pads 2 to 5 include “overPacking”
and not “repackaging.” With overpacking, an existing 55-gallon drum will be placed inside an 83-gallon
overpack drum for continued safe storage. It should be understood that waste will not be removed from
the existing 55-gallon drum and repackaged into a new drum. The primary objective of the retrieval
project is the safety of continued transuranic waste storage, These drums were first placed in storage in
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the mid 1970s; they have aminimum design life of20 years, Since thedrums areunder earthen cover,
monitoring their condition is not possible. Thestorage andretrieval hazards of thecovered drums will

increase with time from corrosion, and are enhanced because the drums cannot be routinely monitored,
The covered drums to be retrieved are the lowest risk containers on these pads based on curie loading,
but if these drums are left stored under earthen cover until significant deterioration occurs, the hazards
associated with handling thedrums during retrieval can increase by300 percent, With regard to worker
safety, anenvironmental assessment perfornzedin 1988 (DOE 1988) showed that routine transuranic
waste retrieval operations would result in insignificant amounts of radiation exposure to operating
personnel, Italsoshowed that retrieval andsubsequent ove~acking of these drums reduces the
immediate environmental hazards,

The buried drums on TRU Pads 2 to 5 must be retrieved for disposal at the Waste Isolation Pilot Plant.
The plan is to retrieve the drums without further delay, vent and purge them of any accumulated
flammable gases, andoverpack them withanew, vented 83-gallon drum. Theoverpacked and vented
drums willthen bere-stored onaweather-protected storage padina safecondition. Thewaste would not
be repackaged until a suitable facility is constructed in the future.

Response to Comment LO1O-O5

DOE proposes to incinerate combustible low-level waste and to use supercompaction to treat
noncombustible low-level waste. As indicated in Appendix B, Section B.5 the Consolidated Incineration
Facility was originally intended for the processing of solid and liquid hazardous and mixed wastes for
which incineration isthe preferred treatment. However, Appendix B.5confirrns that Consolidated
Incineration Facility capacity is expected to be adequate for the incineration of combustible low-level
wastes as well,

Response to Comment LO1O-O6

DOE has completed the evaluation of stabilization alternatives for the Consolidated Incineration Facility
residue and blowdown(Bumset al. 1993). Several studies on ashstabilization and blowdown have been
completed. DOEiscontinuirrg toevaluate treatment technologies. Theselected means ofstabilizationis
cementation since it represents the most cost-effective alternative, incompatible witbashand blowdown
chemistry, andwill minimize groundwater impacts. DOEwelcomes review of thedata and will convene
anindependent scientific peer review team toevaluate the data. DOEwill attempt toarrange this review
promptly so that the results can be presented at the July 1995 Citizens Advisory Board meeting.

Response to Comment LO1O-O7

DOE agrees that uncertainties exist in the nature of the final cleanup standards, as well as in the
completed definition ofareas to bedecontaminated and restored. Therange ofwaste forecasts presented
in the EIS is intended to bound theeffects oftbose uncetiainties ontheresulting waste volumes.

Tbenon-alpha vitrification faciliW isanappropriate and flexible technology fortreating soils. However,
DOE will continue to evaluate alternative treatment activities based on further soil characterization and
on new technologies. Ifwaste volumes meet orexceed theexpected (best estimate) waste forecasts, the
non-alpha vitrification facility would be required to treat liquid, soil, and sludge wastes generally
resulting from environmental restoration and/or decontamination and decommissioning activities.
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Response to Comment LO1O-O8
#

DOE agrees that research and development on the treatment of contain inated soils warrants (and is

receiving) a high priority to ensure that areas containing such soils can be processed both effectively and
economically. Itshould benoted, however, that there isnostatutoW orregulato~ requirement that DOE
relinquish control over allorpartsof SRSin 100 years. Itispossible that areas not economically or
technically feasible to decontaminate or restore to acceptable levels may remain under the control of
DOE or another government agency for an indefinite period.

Response to Comment LO1O-O9
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APPENDIX J

PROTECTED SPECIES CONSULTATION

The information presented in this Protected Species Survey, published in April 1995, is based on the

configuration of the alternatives presented in the draft EIS. This configuration has changed since the

draft EIS with respect tn the number of facilities and the land srea required (Table 2-28 and Figures 4-13,

4-14,4-22,4-23,4-31, 4-32). Changes in acreages range from a decrease of 33 acres between the draft

and final in alternative B – maximum waste forecast, to an increase of 17 acres between the draft and

final in alternative A – maximum waste forecast. These changes fall within the scope of the alternatives

and within the areas surveyed and do not represent major modifications to land requirements. The

survey concluded that DOE’s plans to construct and operate additional waste management facilities

within the uncleared portions of E-Area should not affect any Federally threatened or endangered

species.

The amount of waste SRS would be required to treat has not been deternrined so the need for additional

land beyond the uncleared parts of E-Area has not been identified. As stated in the survey, DOE will

continue to consult informally with the U.S. Fish and Wildlife Service and the National Marine Fisheries

Service as waste management decisions are made.

Information presented in the Protected Species Survey was collected over a 3-year period. Rare plant

surveys were conducted in 1992 and 1994 by a private consultant to the U.S. Forest Service. Surveys

were done periodically from late March through August nf each year along trsnsects established through

the area. In 1993, the U.S. Forest Service surveyed the area for red-cockaded woodpeckers, activity, or

nest trees by walking through the area along compass lines 20 meters (66 feet) apart.
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INTRODUCTION

This report documents the results of a protected species survey conducted in support of the

proposed U.S. Department of Energy (DOE) plan to construct and operate additional waste
mamgement treatment, storage, and disposal facilities witiln the uncleared portion of E-Area
at the Savannah River Site (SRS) located near Aiken, South Carolina (Figure 1).

Approximately 600 acres of undeveloped woodland adjacent to E-Area were investigated as
potential sites for the proposed waste management treatment, storage, and disposal facilities.
Approximately 61 acres of currently graded, fenced, and partially developed land and
115 acres of undeveloped land would be required to develop the additional facilities.

Plant and animal surveys conducted by the Savannah River Forest Station (SRFS) during 1992,
1993, and 1994 located no protected species witiln or adjacent to areas that would be affected
(LeMaster 1994a, b, and c).

The term “protected species” as used in the context of tils report encompasses both plant and
animal species that have been designated by the Federal government as endangered or
threatened as defined in the Endangered Species Act and identified in the U. S. Fish and
Wildlife Service (USFWS) list of endangered and threatened wildlife and plants (50 CFR
Parts 17.11 and 17.12).

DESCRIPTION OF PROPOSED PROJECT

This protected species survey evaluated approximately 600 acres of undeveloped woodland
adjacent to approximately 100 acres of previously cleared, fenced, and partially developed
land witiln E-Area (Figures 2 and 3). Dominant cover types are shown in Figure 2. The
proposed project is to treat, store and dispose of radioactive, mixed, and hazardous wastes
generated during 40 years of operations at the SRS. DOE proposes to construct the following
treatment, storage, and disposal facilities:

24
18

4
4

56
14
80

1
1
1
1
1

long-lived waste storage buildings (size 50’ x 50’)
Resource Conservation and Recovery Act (RCRA)-permitted disposal vaults
(size 200’ x 50’)
low-activity waste vaults (size 650 x 150’)
intermediate-level waste vaults (size 250’ x 50’)
shallow land disposal trenches (size 100’x 20’)
transuranic waste storage pads (size 150’x 50’)
mixed waste storage buildings (size 160’x 60’)
supercompactor
alpha vitrification facility
non-alpha vitrification facility
containment building
transuranic waste characterizatiorr/certification facility
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Figure 1. General location of the proposed waste management expansion in E-Area at the
Savannah River Site, south Cmolina. Refer to Flgrrre 2 for details on the proposed project area .
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Construction of the treatment facilities that are proposed to be located nofiwest of F-Area
will require approximately 10 years. Until the treatment facilities are available, all waste will
be stored within the developed portion of E-Area, a loblolly pine (Pinus taeda) plantation
planted in 1987 (3 acres), and a recently harvested mixed pine hardwood stand (4 acres)
(Figure 2). When treatment of the waste begins in 2008, waste stored in the developed portion
of E-Area will be treated, consolidated, and disposed in RCRA vaults to be constructed in a
9-acre loblolly pine plantation established in 1987 (Figure 3).

Efforts will be implemented to avoid problem before performing activities that would disturb
surface soils and cause potential impacts. Erosion control will be established in accordance
with the SRS Project Storm Water Management and Sedimentation Reduction Plm (WSRC
1993) as required by law. Management practices such as silt fences, hay bales, and rip-rap
will be installed during constmction to prevent erosion and avoid impacts to the wetlands
located downgradient from the proposed project. Marketable timber would be harvested from
the proposed project area.

To mtilze impacts to the biodiversity, wetlands, and archaeological resources of SRS and to
protect threatened and endangered species, the proposed facilities would be located adjacent to
existing cleared and developed land in E-Area. All disposal facilities except the RCRA
disposal vaults would be located in a 100-acre cleared, graded, and currently developed
portion of E-Area. Additional land requirements for the treatment facilities would encompass

approximately 34 acres of loblollypine established in 1987; 57 acres of longleaf pine
(P. palusrris) established in 1922, 1931, and 1936; and 20 acres of white oak (Quercus alba),
red oak (Q. rubra), and hickory (Ca~a sp. ) established in 1922.

Three waste management alternatives have been amlyzed in a draft environmental impact
statement published in March 1995. If SRS were required to treat the maximum amount of
waste it could handle, new facility construction could affect as much as 184 acres of
undeveloped land north of E-Area. An additional 789 acres outside the surveyed area would
also be required under the maximum waste forecast. Should SRS have to treat the maximum
amount of waste, additional threatened and endangered species surveys, wetlands assessments,
and archaeological resource surveys would be required. The amount of waste SRS would be
required to treat has not been determined so no siting studies to identify any additional land
have been initiated.

DESCRIPTION OF PROJECT AND SURROUNDING AREA

The proposed waste management area is located north of the developed portion of E-Area and
south of Upper Three Runs and M-Line railroad. The majority of the site is a relatively level
upland area domimted by Alley sand (2-6 percent slopes), Lakeland sand (O-6 percent slopes),
Troup sand (O-6percent slopes), and Blanton sand (O-6percent slopes). These level upland
areas end abruptly along distinct bluffs overlooking the floodplain of Upper Three Runs and
several small unnamed tributaries. These steep slopes are composed of Troup and Lucy sands

3
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scheduled for expansion by 2024 and general footprints of the facilities that will be constructed.
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(25-40 percent slopes and 15-25 percent slopes). The wetland floodplain of Upper Three Runs
is composed of Ogeechee sandy loam ponded, fluvaquents, frequently flooded, and Pickney
sand, frequently flooded (Rogers 1990). Contour elevations range from 130 feet above sea
level along Upper Three Runs to 300 feet on the hilltops.

The sandy upland portions of the survey area are composed of approximately 11 acres of slash
pine (P. elliottii) planted in 1959; 79 acres of loblolly pine planted in 1987; 88 acres of
loblolly pine planted in 1946; 49 acres of longleaf pine planted in 1988; 158 acres of Iongleaf
pine established in 1922, 1931, or 1936; and 30 acres of recently harvested mixed pine
hardwood. The slopes are dominated by 180 acres of an upland hardwood community
established in 1922. These steep slopes contain a closed canopy of ma~re white oak, red oak,
and hickory. The wetlands adjacent to Upper Three Runs are domimted by tulip poplar
(Liriodendron tul@ifera) and sweet gum (Liquidanrbar styracijlua) (SRFS 1994).

PROTECTED SPECIES REVIEWED

Based on the protected species accounts provided in 50 Code of Federal Regulations 17.11 and
17.12 and the lists provided in Hyatt (1994), a list of protected species potentially occurring in
the proposed project area was compiled (Table 1). Table 1 also provides a brief description of
the preferred habitat for each of these species.

SURVEY RES~TS

Surveys of the proposed project area were conducted during 1992, 1993, and 1994 by SRFS
for evidence of any of the protected species listed in Table 1.

IMPACT IDENTIFICATION

Based on the results of the aforementioned surveys, potential impacts which were identified
are listed below:

Bald Eagle (Haliaeetus leucocephalus) - Records of the presence of this species on the
SRS date back to the late 1950s (Mayer et al. 1985, 1986). Two bald eagle nesting
territories have been established on SRS (Mayer et al. 1988; Wike et al. 1994). The
nearest of these nest sites to the proposed project area is located approximately 7 miles to
the south. There have been no documented records of bald eagles using the proposed
project area @ayer et al. 1985, 1986). In addition, the proposed project area has no
preferable forage or nesting habitat available. The project area provides ordy marginal
roosting habitat. Based on SRS records, use of the project site by bald eagles would be
incidental at best. NO evidence indicating the presence of tids species was encountered
during the surveys. The proposed project should have little to no impact on this
endangered species. However, there is the potential that suitable habitat could become
inhabited during the 30-year life of the project. AS new facilities are planned, additional
surveys will be initiated as needed and consultation with the USFWS will continue.

8



Table 1. Plant and animal species that potentially occur on the SRS and are protected under the Endangered Species Act
of 1973 (Hyatt 1994).

Common Name Scientific Name Federal Statusa Preferred Habitat

Bald Eagle Haliaeetus Ieucocephalus

ANIMALS
Endangered

Wood Stork Mycteria americana Endangered

Red-Cockaded Picoides borealis
Woodpecker

w

American Alligator Alligator mississippiensis

Shortnose Sturgeon Acipenser brevirostrum

Smooth Purple Echinacea hrevigata
~oneflower

Endangered

Threatened (due to
similarity of appearance)

Endangered

PLANTS

Endangered

Suitable open wetland areas for hunting, and
undisturbed lakeshore or coastal regions with large
trees for roosting and nesting

Freshwater and brackish wetlands, primarily
nesting in cypress or mangrove swamps, and
feeding in freshwater marshes, flooded pastures
and flooded ditches

Overmature pine trees; prefers understory
vegetation less than 5 feet tall

River swamps, lakes, bayous, and marshes in the
southeastern states

Atlantic seaboard rivers

Meadows and woodlands on basic or
circunmeutral soils

a. Endangered - a species that is in danger of extinction throughout rdl or significant portion of its range and has protection under the
Endangered Species Act.
Threatened (due to similarity of appearance) - species not listed pursuant to Section 4 of the Endangered Species Act, but given
special consideration because it closely resembles a listed tax% or special treatment of the urdisted species will further the policy

u
o

and enforcement of the Endangered Species Act. :%

b. The Bald Eagle has been proposed to be downlisted to threatened (59 FR 35584).
~_~

g~
. .
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Wood Stork (Mycteria arnericana) - The breeding colony of wood storks from Birdsville,
Georgia, continues to sporadically use wetland areas of the SRS for foraging (Wike et al.
1994), Documented wood stork use of SRS dates back to the late 1950s (Norris 1963).
However, the proposed project area provides neither forage nor nesting habitat for this
endangered species. In addition, there are no documented records of any previous use of
the project site by wood storks (Coulter 1993). No evidence of tils species was found
during the surveys. The proposed project should not have any impact on this endangered
species. However, as new facilities are plamed, surveys will be initiated as needed and
consultation with the USFWS will continue.

Red-CockadedWoodpecker (Picoides borealis) - Seventy-seven red-cockaded
woodpeckers lived on SRS at the end of 1994 (LeMaster 1994b). Red-cockaded
woodpeckers prefer to nest in pines more than 60 years old and forage in pine forests
more than 40 years old. Although the proposed project site is witiln the interior portion
of SRS that is not intensively managed for the birds, the age of several stands of pines on
the site make them appropriate for nesting and foraging. Due to the suitability of the
habitat and the proximity of active colonies (7 miles to the north) and mamged
recruitment stands (1.5 miles to the north), an intensive survey was conducted in 1993.
One hundred and fifty eight acres of Iongleaf pine established in 1922, 1931, or 1936
were surveyed. No evidence of red-cockaded woodpeckers was found during the survey
(LeMaster 1994c). While the proposed project should have no impact on this endangered
species, there is the potential that suitable habitat could become inhabited during the
30-year life of the project. No land clearing or facility construction is currently planned
until at least after the year 2000. As new facilities are plarmed, additional surveys will be
initiated as needed and consultation with USFWS will continue.

American Alligator (Alligator rrrississippiensis) - The SRS supports a population of

approximately 200 to 250 American alligators (Gibbons and Sernlitsch, 1991). The
proposed project area does not provide any suitable habitat for this protected species. In
addition, there are no documented records of any previous use of the project site by
alligators. The closest known areas used by alligators are the wetlands present in the
Upper Three Runs drainage corridor, located adjacent to the project site. No evidence of
this species was found during the surveys. The proposed project should not have any
impact on the threatened species. However, as new facilities are planned, surveys will be
initiated as needed and consultation with the USFWS will continue.

Shortnose Sturgeon (Aciperrser brevirostrum) - The proposed project has been designed
utilizing Best Mamgement Practices to eliminate or minimize impacts from any discharges
that could impact tributaries to the Savannah River. In addition, the proposed project site
is an upland area, and the project boundary is over 1,000 feet from the nearest stream
(Upper Three Runs), which at that point is 15 kilometers from the river. The shortnose
sturgeon occurs in the river along the southwestern boundary of SRS (Wike et al. 1994).
The proposed project area does not provide any suitable habitat for tils species.
Furthermore, no evidence of this species was found during the surveys.

10
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Therefore, the proposed project should not have any impact on this endangered species.
As new facilities are planned, additional surveys will be initiated and consultation with the
National Marine Fisheries Service (NMFS) will continue.

Smooth Purple Coneflower (Echinaceu laevigata) - Two populations of tils species are
known to occur on the SRS (Knox and Sharitz 1990; Hyatt 1994). The first, a small
dwindling population located adjacent to Burma Road, includes approximately 200
individuals (SRFS 1992). This population is approximately 4.5 miles southwest of the
proposed project area. The second population, composed of approximately 500
individuals, is located 7.2 miles southeast of the project area (LeMaster 1994b). The
proposed project area could provide habitat for the smooth purple coneflower. However,
no evidence of this species was found during the 1992 and 1994 botanical surveys. The
proposed project should not have any impact on this endangered species. While the
proposed project should have no impact on this endangered species, there is the potential
that suitable habitat could become inhabited during the 30-year life of the project. As new
facilities are planned, additional surveys will be initiated as needed and consultation with
USFWS will continue.

MITIGATION PLANS

No mitigation plans are necessary to minimize or prevent potential impacts to any of the
protected species listed in Table 1.

SUMMARY

The proposed project should not affect any Federally protected animal or plant species. DOE
will continue to consult informally with the USFWS and the NMFS as new facilities are
planned and Natioml Environmental Policy Act reviews continue over the 30-year life of the
project.
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UNITED STATES DEPARTMENT OF COMMERCE
National Ocasnic and Atmospheric Administration
NATIONAL MARINEFISHERIESSERVICE

Southeast Regional Office
9721 Executive Center Drive N.
St. Petersburg, FL 33702

May 22, 1995 F/sEo13:JEB

Stephen A. Danker
Environmental Scientist
Environmental Compliance Division
Savannah River Operations Office
U.S. Department of Energy
P.O. Box A
Aiken, SC 29802

Dear Mr. Danker:

This responds to your letter of April 13, 1995 which included a
copy of the Protected Species Survey for the proposed waste
management expansion in the uncleared portion of E-Area for the
Savannah River Site (SRS) , Ai.ken, South Carolina. The survey
states that shortnose sturgeon would not be affected by the waste
management expansion because shortnose sturgeon do not occur in
the vicinity of the project area and because the nearest
tributary to the Savannah River is over 1.5 kilometers from the
project area.

We have reviewed the information provided and concur that the
proposed project to more safely store and dispose of radioactive
wastes at the SRS are not likely to adversely impact threatened
or endangered species under our jurisdiction.

This concludes consultation responsibilities under Section 7 of
the ESA. Howeverr consultation should be reinitiated if new
information reveals impacts of the identified activity that may
affect listed speciee or their critical habitat, a new species is
listed, the identified activity is subsequently modified, or
critical habitat is determined that may be affected by the
proposed activity.

If you have any questions please contact Jeffrey Brown, Fishery
Biologist, at (813) 570-5312.

Sincerely,

Andrew J. Kemmerer
Regional Director

cc: F/PR8
F/sEo2

file name: SEC7\SRSEAREA.LET
file: 1514-22 m

@~”’’”””R’’y’’’’”~’
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United States Department of tie Interior ~k~~~-

HSH AND WILDLIFE SERVICE .= m

P.O.Box 12559

217 FortJohnson Road

Charleso”, South Carolina 29422-2559

May 24, 1995

Mr. Stephen A. Danker

Department of Energy

Savannah River Operations Office

P.O. Eox A

Aiken, South Carolina 29802

Re: Additional Waste Management Facilities at SRS

Uncleared Portion of E-Area at SRS

FWS Log No. 4-6-95-242

Dear Mr. Danker:

We have reviewed the revised Protected Species Survey
received April 18, 1995 concerning the above-referenced
project in Aiken Countyr South Carolina. The proposed

project includes construction and operation of additional

waste management treatment, storage, and disposal facilities

to support past and future operations and activities at SRS.

The following comments are provided in accordance with the

Fish and Wildlife Coordination Act, as amended (16 U.S.C.

661-667e) , and Section 7 of the Endangered Species Act, as

amended (16 U.S.C. 1531-1543) .

Based on the information received, we will concur with a

determination that this action is not likely to adversely
. .

af~ect federally Listed or prfiposed e~.dzn~erc~ a:?

threatened species. In view of this, we believe that the

requirements of Section 7 of the Endangered Species Act have

been satisfied. However, obligations under Section 7 of the

Act must be reconsidered if (1) new information reveals

impacts of this identified action that may affect listed

species or critical habitat in a manner not previously
considered, (2) this action is subsequently modified in a
manner which was not considered in this assessment, or (3) a
new species is listed or critical habitat is determined that
may be affected by the identified action.



Your interest in ensuring the protection of endangered and
threatened species is appreciated. If you have any
questions please contact Ms. Lori Duncan of my staff at

(803) 727-4707. In future correspondence concerning the

project, please reference FWS Log No. 4-6-95-242.

Sincerely yours,

Catherine D. Duncan
Acting Field Supervisor
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